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(54) il!A8[3fs2^$|s«<trX^n&^l'^i^lS«ffi9€«»g 



(57) mmi 

;'3 $ n/tliJjSlrmi^^GjM-r fcibOD-^^ ^ P X h U <y 
reiSii^SS i: ±IBv-r n X h U >y ^fsiMi^SS 

*^ ^e^«i*Slg 5 (DS 1 9 a^ic^m-^tifciM^m 

1 5 • 1 St, ^«^ma«5ii:*5tt?.ft^^ 1 5 • 

1 8;b'<Jgfig$tl/£ffi(Daffi2 0 b±fCgHiS^n/cGND 
>'^tS?->'8 i:tcj;oTffM^nTt/^§o ^LT^ >'^>y^r 

/^-y>5^-v'4;^>^e.(DSgil*"«, G N D/^^?->8 i:« 

So 
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2 (D-mmmm-^\i!>ts 1 5 ?. t o-efe d > 

2 cD-T-r ^' p X h 'J -y ■/fgjIli^SS*^ ±i2P«{*SS 

*3 It ^ ^ n/c B±tc BBK ^ n rcll 2 

t J; o Tj^^^ nrfc 0 > 

[000 1] 



CO 0 0 2] 

So c:Ocfe-5^)i{i'>':^-rAi: LT^i. GSMCGlobal 
System for Mobile coBiiDunications) > DC S (Digital 

Communication System) > P C S (Personal Comraunicat 
ion System) ^, W^(Dmmiy7.7-I^if^^\^XisK>. 

[0 0 0 3] tL.X\ a^Tii. G SM/DC Sf-'aT 
F> G S M/D C S / P C S h U Fl?0 

[0 0 0 4] z.<D^^i'^mm.<r)mmiy:^7-i.x^m'^m. 

ft tc ^ cDiifi ~> X 7" A icfS i; /-cii5Si&ti*Ii§£Dif* ^iljft 
[0 0 0 5] cntcjtL. sifiT'ti. fli^aisaiS*«D/h 

CO 0 0 6] 1SIS'DS*5^JSIS<DJg)iI}^«^^^^ti 

CO 0 0 7] ^*3. mi\t. mw.m'&^m^j'^'v'r- 
laeti. iSjai^iiiieSK%ia7®A-A' (c?aoTW»T 

gp^i-^. /^y ^-i^(DXM'^m(0^i^\C'D\^^Xl.t'-^V^ 

CO 0 0 8] c:©tj¥*fi^)cDi^^iSlii|i^eTa. 0 6*5 
J: t>*Ill 7 (c^-r J; ^ tc. -y ^— >^ 1 0 4 ifm^i^W& 

1 0 5±tc^Ba^^^nTV'>So ccD/^-y^-— >>■ 1 0 4 
F«9(c:«. ig3^t^t/^*\ 9 0 OMH z^cDlSli^lSfS^^ 

mw^-t^9 oouHz^mmw.m^^t. i. sgh 
z ^oiSifrmt ^^tf fi-r s 1 . 8 g H z ^mw>mw.m 

0 . mm^- Y\cjz^\:,x--:fi(Dumm.mm^t)mw(^^^ 

K^^-rScfc^lil^-^TV^So /^yy-i^'l 0 4a. 

{f. a®*^s^®1S)iMt-;^^v^yy-i/-T'fe«o * 
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P), aetCfeit-S/^-vir-i; 1 0 4(Dg|5^lC{i, ni^tc 

[0 0 0 9] C (DfA^J^f^JOi^iSjgtiil'igStt, 1 . 8 G 
H z ^oifiijil)^{i^^eas-r Siifl^r- F i:, 9 0 0 M 

9 0 OMH z^fflSilli^2iiil'ig§fcJ:t?l . SGHz^ffl 

m)\ m*)W^m^xtii^^i 4 1 ^/i-LTA:^^n5 

[0 0 1 0] ^fc, A-y^-v^l 0 4rtgP(ClS^^fnT 

s^itfe4S?*\ u^^—icj^K). metcTTx-rx^y 1 0 9 

CO 0 1 1 ] ^^y^—i^l 0 4t,cmf^ 1 OtDffi O^-y 
^—-y\ 0 4(c*3tt^^ttf*»1ig 1 0 StJcoffi^IEffii: 
L/t i: t OtJffi) {Cl±> 9 0 0MHz ^ffliaSiij^iiil'Mgg 

*^e)ai;'3^?nfc9 0 oMH z^<DiSiai6fi^^ai:^j'r« 

9 0 OMH z^fflttJ:^4S^ 1 0 1 GND4S^10 2 

1. 8 GH z€ffl;«Ml!SiMil'ig§A>p.ai:'7$nfc 1 . 

8 G H z=^<DiSMiism^^m:^-r-s. 1 . scHz^ffltb 

-h^^ 1 0 3 i:*<EK^rnrv^i.o G N Di«g^=^ 1 0 2 
(i, 9 0 0MHz^ffltll:'3ilS? 1 0 1 i: 1. 8GHz« 

cD/c46©fcOt:$>D, 9 0 OMH z^ffltil;'34S? 1 0 1 
8GHz^fflm:l34S? 1 0 3i:<DrafciaB$n. 

[0 0 12] ^msffii 0 b\z^\.'^f•^/^-JT-^/\ 0 
4*^^^^nTi/^i>ffio«ffi axT, mzMMhm-t 

[0 0 13] -7?, mn.wmi \ o 5^c^bnti)/^y^r- 
->'l 0 4A<ii^^nTv^^BB axT, i^-j'T—v^^m 

tC{i> /^"yir-i^l 0 4tDGND4S^ 1 0 2 
i:S^«c^nfc»«ffii]GNDIkS?l Oet, 9 0 0MHz 

^m^-hm=f- \ 0 1 i:s*5t^?n/£Sffiffli)4S?i i 1 

1 . 8 G H z ^mmiWS- 1 0 3 i:jg^$nfca«f,iJJS 
? 1 1 2 i:*<EiS?nTV>So S^ffliJG N D4S^ 1 0 6 
X/l/— /1->-;U 1 0 7 A^jlLT^tt<*atg 1 0 5<0 
KMfJ)(DG N D/^:$f — > 1 0 8 tjg«t^nT(/^^o 

[0 0 14] /^-y-^— v^'i 0 4o;£B mn.w& 

^1 0 9*^ffM*tlT:fet)> ilcDX^^'l 0 9ti, mm. 



GND4S?^1 1 0 irS^/gt^nrv^^So CcDX^i^'SGN 
1 1 0 X;l/-J^— yl/ 1 0 7 B • 10 7 B^:n- 
LT^tt**:S« 1 0 5 toaffiWlOG N D-'^^f->' 1 0 8 

COO 1 5] Sfc. aiSfiliJ4S?l 1 1 *5j;C/S«ffli]4S^ 
1 1 2{i, mn.W&WL \ 0 5(Dffil 9a±{CiBiS 

^n/cfi^i^l 1 5*3j;t/fS^^l 1 StCjk^LTjiMS 

nTt/>5o £:ne>ffl^/ii 1 5fcj;t;m^^i i 8t±, 

gimaSl 0 5^1^/uT-G N D/^^-V' 1 OSi^Wlfi) 
LTfe*?. cne-ff^^l 1 5*5j;t>"{I-^l|g 1 1 8i:G 
N D/^^ — > 1 0 8 ttCJ^oT, 9 0 0 M H z ^COiSJi 
iffiff^^eJSI'rS/ciiXOg 0 OMH z^fflT'T'^aXh 
U :/eiM*aSS*5«fct; 1 . 8 G H z ^cOl^MIi^m^^g 
3M-r^fc46(D 1 . 8 G H z^fflv-r^^'nx h U •yT'eiM 

^ffijCti)/c:46tC, fi^/^1 1 5 • 1 1 8<DfS^#^— Ji^ 

COO 1 6] lHlSS-e^';^~'N;L'^y^Oi^ii?^«^%tfi9t^ 

46. miaZKL.fc:»1fi(P«^ 1 1 lfcJ;0"S«ff«?l 1 2 
(i^^. 9 0 OMH z^fflM-^iaSS 1 1 3fcJ;t;i . 8 
GHz^fflS-^lHlSSl 1 4tCg?!g!$nTV>§o 
CO 0 1 7] 9 0 OMH z^fflM^mSSl 1 3*5J:ilf 
1 . 8 G H z ^ffl^-a-lHlSS 1 1 4 ti, Hua? Lfc 9 0 0 M 
H z ^fflv-i- ^7 nx h U -y f'SM^^^XS 1 . 8 G H 
z^fflv^'i?PXhU>y:^eilli^SS{c. ^-y:/ 

'i#fiR$nfcttDT-fe?)o tin?) 9 0 OMH z^fflSB-m 

SSI 1 3fc<tt]f 1. 8GH z^fflffi^lHliiSl 1 4T"t*, 
9 0 0MHz ^fflv^ nx h u -y :/e3ll!^SS*3cfct>* 
1. 8 GH z^fflx'^^DXhU>y7"{EJM^IiS^«fi5c■r 
Sl^tt^*« ai^i^l 15-11 ZimM-^^tz.n''ii(0 

mm.w&WLi 0 5) oj:bei«^43<fct//p$. ms\^m^ 

> tr- ^5^^ Xfi^tf § c i: A^T ^ § J; tc;& o T V > S o 
CO 0 1 8] 

C580^*'««?}* L J: 3 i: "T ±l5tj!e3l5(Dii;M|}giii|"i 

mmxii. 9 0 0MHz ^(D-^mm^i^m^^mm'e- 
h'x-mmnmiQ^fj^i^m^tircm^. i. 8ghz^cd 

SMIiSffl^^Jgifaf ^ 1 . 8 G H z ^ffli«iSliSti*@gg'\ 

cD«^, 1. 8GHz^m-^mmmmmi)-'imi. sg 
H z=^coii5Mii«^{B^*'«m±i^n:fei/^o 

[0 0 19] b;b^L^*^e.. 9 0 OMH z^ffllSiaiSti 
9 0 OMH z^(Oi«^rSffi^*'«t±l:'3^n?>^{c 
9 00MHz^fflm:t)4S^ 1 0 ll?*^P.9 00MH 
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L> 1. 8GHz^ffltB:']4i8?l O3^fflLT0l^«IS 

n^^m^-t^o (icTiii^-r^ 2^>jiSiiiffi?co3*.> 9 

0 0 M H z <D 2 iscommm^n^ 2 :^^mmt. i&<Dm 

[0 0 2 0] -r^tJ-^, 9 0 OMH z(r)2{gcDjiltei!(^ 
^0 2:^iBiiSi^*^iia-r§i:^ Tt^ffifflT-feSti-fo i . 
8 G H z^oig^i6A'«8l^«iS*>e>fS*-rsc: i:{c* 

0. 1. sGHz^(o-^m\^^^m-t^mm^m%Lx 

L^o'^m.m'^h^. m^mmt)-ibm&.Lrz\. bgh 
z^cDiB;i^iS«^cDtt:^U'^>'i'/)\ MAST'S*?) enxt/^ 

*^L*;!>^6, SI^«iS*>e.f8^-r5 1 . 8 GH z^<Di9i 

[0 0 2 1 ] ±aibfcJ;3^9 0 OMH z^^ffltU:;']!^^ 
10 1^:^)^e>l. 8GHz^fflai:^aS^ 1 0 S'SOI. 

8 GH z^cDiii§irSC)jl}S^I?5<'fc46{C{±, f**?-^. 

9 0 0MHz ^fflttitliig? 1 0 1 T'fg^ Lfc 2 i^lBIPig 
*^G NDiS? 1 0 2;&/M.T. 1. 8 G H z ^ffltt3:'3SS 

(omzs'^^mm^mnnfi&m i o 5o«s±<og n d/^ 

1 0 8tcJ; t)®iR^-a:Sie^®A^^i.o fRtf)i^A« 

iS^^G N D/^^ — y 1 0 8{c®:iR^-tti./tA6{c{i, /-^-y 
'5^— v^'l 0 4tCt3t^-§9 0 0MHz^fflm:b4S?l 0 1 

ij^mm-^ntcmt. mm^mmi o5<oga±oGND 
/■^^f-yi 0 8t:<DiiglSI^^<, ■r^t)-^, 

1 0 5 0/P^9^^}f <-r?)ili:*'«#;^P.n^o 

[0 0 2 2] LA^L^A^e., 1 0 5 cOff*^ 

[0 0 2 3] $-r> 9 0 OMH z^fflS^HISSl 1 3fc 

J;t>'l. 8 G H z ^fflS^IHSg 1 1 4Tii, HijaiLfcJ: 

0 s V ^ D X h u -y >^fe3M^ss^«fiK-r ^ gp^^oifi 

15-11 8<75ilii^iSgp-r5Ci:T'1^14-r>fc?-:J^>'X 

os-a-^Bf^Ti^?.o ^(ofzib. mnwmwL \ o so* 

*i^ti< L/c:ii-&^ ^ntcWfSLT. ■ff^^ 1 15-1 

1 8CDii>i^^Mu*ttn«*€)*v''o :R<*W(c(i, mn. 

Ofc46tc{±. fl^i^l 15-11 8cDti^«ffl< L*ttn 
[0 0 2 4] L-h^Lrjitfi^^ m^mi 15-11 8(D^U 

m^mi 15-11 8(Dmtfii)''mi}QLzL^^o ^<orc 

Hb. 9 0 OMH z^ffl^-^mSSl 1 3t5cfcl>*l . 8GH 



z ^ffl^-a-mss 1 1 4-eoa^oiiAp^jsv^TL*3o 

CTx.{±\ SI'a:<*S« 1 0 5 i: LT. -^6^^Bima« 

0 5<DIP*^*0. 4nini*-'^0. 2 mmtcjf < "TS fc. 
9 0 OMH z^fflS-^mSS 1 1 3*JJ:D' 1 . 8GHz^ 
ffl^-^lslSg 1 1 AVcom^ltO. 2 d BSiKtfAp-r^o 

[0 0 2 5] c(Dm^(omi)Q^mt3^ tir^t. /^-j't 

-i^ 1 0 4 n(ry^nwim^(r>^-hn.ti^)mm-^^n: 
T'Ibwj ^ n § ^^ffl ji«ai8§tc i: o T > mmmm^m^ 

[0 0 2 6] S/c. t;£*Wi:UT, 0 8 {Ctj^-T =J: ^ {t> 
tB:^4!g^l 0 1 1 0 3 fccDKlcgaB-rS G N 

p)nTv^?,o z.(Dmmx'\t. 0 6fccfct>'iii7{c^-rtAe* 

^iJttblSbT^ 2i^iSP!B^co«;'3iira^ffiM-r^ci:7b'! 

[0 0 2 7] b*^L^:^>^?>, cKDJf^. /^y-^'-i/" 1 0 
4 CD t? y^A^tiin LT L $ I \ / ^y v'-t-i' Xtf'-X^ 

[0 0 2 8] i^nm^t. ±Ktj^*ORgi|{cM*'5:^nfc 
[0 0 2 9] 

mmin^^Bm-t^fctbco-^^ ^ a x h u -y •:fmmms^ 

^BtK-r § 46 tc ±iBiima« iHis ^ n /c ^ 2 

[0 0 3 0] ±gB1#^{cJ;nfi\ ^2CDlttdl3»Wei: 
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[003 1] ^tc. ±tmi&ic^!ni£. mi(Dmmmn 

CO 0 3 2] L*^t,> ±83^fi!t(cd;n{f, mZ(Dt§^^m 

mtm^mi'frcii tic^^^m-^-c X(Dm±i)^^j:^-^<D 
[0 0 3 3] htztf^-DX. ±mmm.^cji^nii. v-r^p 

CO 0 3 4] *^R^01^^iS^^f*|gH«. ±fSSI«i*: 

[0 0 3 5] ±5eii/!Sc(D;«ia)g¥a»^*SH{i> i^-^&^P 
[0 0 3 6] sfc, ±mmm\c^tnt. iMmmwrnm. 

So 

[0 0 3 7] ±8s«ifi!ctccfcn{f, m2(D^mm 

x^. t(Dm'^. mi<Di&mmmwmicj^-:,xi>^mw 
[0 0 3 8] :^mncD^mm^mwmmii. ±m^mw 

©^2<Dv-ri'p;^h'J-yy{S3lli^SSA^^P.ti:fiI^p, 



3(Dj$«!2^m«i:(CcfcoTJgfi5t^nTfc'5. ±iaS2 
[0 0 3 9] ±ia^8^tCcJ;ni±\ 2ffl^M(DiSiligt«^ 

!S^i#^c^s xmm-r ^ctio'^x^^o 
[0 0 4 0] :$i^m(oisi^i&^mi^mm(oiff^ ui^m® 

rcstajifs^^^^ p> {c w L. ±13^ 2 <Dgj«!»«f*s*v 

[0 0 4 1 ] ±ia^ifi5cOJ; ^ {cSi/>{cS^;|,iarS^(Diii 

m'm\ m<D-^mmmm^(Dmtim'?^mLx-mmm^ 
(Dmm^i&mt^ctij^x^^o Lrzij^-^x. ismm<D 

[0 0 4 2] ±ie^ 1 cDfi^%WW«ti, < i: 

{c BBK * nx V ^n«" J; V ±immi^mmic ^ s 
1 (Dmmmwmic^-oxi^^^mwm^^mm-t^m^ 

[00 4 3] ±SHm 2 <Dg?«J#«#e{i. ±35T'i' ^ P 

mv^^^si:, ±ism2(DS^n!2»«i*eti, ±iev-ri' 

[0 0 4 4] ±13^ 2 ©^$tt!j3i«i*««. '>'S: < i: 
^ai*S«ti:*5ltS±l3i}i*i**^*<iStt$nfc^«?(D 
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CO 0 4 5] ^fc. ±mm2<oi&i&mn{^mit. ^mm 
CO 0 4 6] ±m^mi^m^p\ mmm 

Siti23»ft)l{c J; o T t i|i3ii*^?^ ji^-r 3<l)S;b'«t# ^ 
-Sfg^-r ^ C i: A^T t o 

CO 0 4 7] *fiB^cD^i;iajg4^i»i*SST'ti, ±f2^a» 
CO 0 4 8] ^LT. *fgB^OiSijljS¥»i*^«t±> tf 
CO 0 4 9] ^^fe-fe. ;*:fgB^cOi«ja&¥jil*^Hti> 

CO 0 5 0] ±Se^Si^*:^^fis Si/^{cS*s;iliS28i«D 

(DF^tci2is$nfcig«? e)tcwr 5 c t aw* l 
CO 0 5 1 3 :$imm(Dm^mmmmmit. ±m(Dmm^ 

[0 0 5 23 ±IB1ifiK(cJ;n(f. ^HB^O^^lfi^^H* 



[0 0 5 33 

coo 5 43 **3, 02tt, jBiJiiaSi|i»i*^ll^^'?-y^ 

<3s HHi. l^M!rS*^{*^H^IlI2cr)A-A' tC»o 
T^»rL^c8ff®0-e$)?)o El Hi. /^y -^--v^'O^^^ 

t±*iiiSbTV>5o c:oJ;3tc:/^>y':r->>"cDt±l:^;JS?ffliJ% 
CO 0 5 53 *:|l)5fe8l«<01gSIiS^«<*^HT«. H 1 

mm-mmmM) Ais^^mmmwrnm. (Bims^) 5± 

CtD/^-y-ir— i^4 F^lCli, IIl^L^l/^A\ 90 0 

1. 8 GH z^ffl]a;MI»lti|>iggi:*«ix^««lH]S§*^ig 

a. P^tf. asil^S<D^)jit-;l/F/^'y';r-i;^-efe 

0 nct;tti»'^-yy->'"4cDg|553Hca. H^tc 
a, «!«IilSS^-^€y I C^-y^i:. I c^^vf^mitt 

CO 0 5 63 ^^SSmffitDiliai^^jii^^Hli. i . 8 

GHz w<D^mw.m^^\umt:hmm't- Ft, 900 
•y^—iy4p^(Dmm\s\mat. 3ffi{a*-F^cl^:^l;T, 9 

0 OMH z^ffliSMljgtiHgiJJjca' 1 . 8GHz=^ffllS 

^ ffitttMggo— 7?^»i{t$-&s /-cfetDWitw t» m^m^ 
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[0 0 5 7] */c. ^^-y^-i^ 4f^mc^m.-$nr\.^?> 

[0 0 5 8] /^y^—i^AiCiSi^^ 1 0(Dffi (-'^■yy— 

4 tc 43 It s ^mmnwmm s ffliio® ^ie® i: l i: ^ 

$tl/c9 0 OMH z=^0;iIii!^M^*tB:'3-r^9 0 OM 

H z^ffltb:^)4l§? (tU;^4iS^) 1 i;^ GND4S? (.mm 
4S?) 2i:. 1. 8GHz^fflii;^jS[tiiHSA^e.tB:b^ 

n/c 1 . 8GHz ^<oism'i&m^^iht3-r^ i . s g h 
z^ffltts:^*? (mtjiffi^) 3 iiA^EH^nrv^^o g 

NDilS^Zti. 9 0 0MHz^ffltH:'34S^ 1 i: 1. 8G 

H zwmmtiiQ^s tcDM^m^m cr-fviy-i^B 

» <Drz)^(0^<DVhK>. 9 0 OMH z^fflW:^iffl?l 
ti. 8GHz^ffltb±;4SS?3i:tDra{cBag$tx, 

[00 5 9] ^mm9.ww& 5 fi^ la 1 ics^-r j; o 
^«i*a« 1 9 tmrnwrnw. (mmwrn) 

2 0 i^^pfio^-a-fc^ijgTfe^o ^*3, 9 

m. 1 9fcj:a'^ai*:S«2 0 ttst^rai^^a^^itoit 

[0 0 6 0] ^aStma^Stcfclt^/^yir-i^U*^ 

^#?L§#«gT'$.5GNDAtSf-> 1 <OjStliJ«« 
[0 0 6 1 ] ^SS§«i*»«5{C^5^^i,7^y>^- 

i^MA^^^^nri/^sffi, f^tj^. 9{c 

43tt?>-'^>y'5r-':;'4*^||^5nrcS 1 9 atc«. /^v^ 
- 4 O G N Diss? 2 i:igSg!^nfca«fJ] G N D4S^ 6 
i:, 9 0 OMH z^ffltli;'34S?l 
=F\\t. 1, 8GHz^fflai:/3ikS?3tg^^$n/c:a 
«ffliJ4S?l 2 i:*^BB^$nTU>So »«'IGND4S?6 
\,t. X;^-4-^-;^7 A^jlLT^^Hiflttf*a«5cOSaD 

[0 0 6 2] >'^y';r->;4(D;Sffi (^»^ma 

«5ffilj£D®) tCti, g^«I$nrc:^«i*^Tfe§X^^"9 

jcfctt^A-y-ir— i/4A^||^^nfc® 1 9 afcEiS^n 
fcX^^fflGND4S?l OtSl^^nTV^5o COX^ 
^fflGNDiS? 1 Ot. Xyl/— jM— 7l'7 B • 7 B^/TL 
T^»S?tti!^»« 5 (DSffiffliJOG ND/^i?->8i:g^M 

[0 0 6 3] ^LT. ^mmmm<Dmm^m¥f.mm. 
ti. 9fcJ:a=K«t*as2 ocdph^, -r^fe 

■6, ^ltt*a«l 9{i:*5tJ?)/^«y':r-v;'4 i:S*f«'J<0® 



1 9 0fCfetti>^^y^r-v'4ffli)<D 

^Iflti: bTV^^o S«rt»G N D/^i^-y 1 6(DffM 
9 i;^«i*a«2 Oi:^Bfit)^t3-e:^H«iti:, ^ 

1 9 1 9 b *j<t t>*K«i*a« 2 0 ©a 2 0 

[0 0 6 4] Ctltcj;^, SISrtWG NDv-^^— > 1 6 
fi. 5 (Cfctt^v^y -Jr-i/' 4 *^||S^?n 

/■c® 1 9 a*>e,(0[Eit*'«. GND/^^-VS tii^i^l 

5 • 1 8i:<DH<?D^ii (.^mmn\i?-mwL5(DW-wcmi. 

6«> igll®*^^-r§/'^-y'5^-v>"4*5j;t>' 
^<Di!g? (tH:'u4IS? 1 • 3. GND4S?2I?) tCifilSU 
T *i D , iin ^ A >y 4 43 J; t>'4S?^^lge*)tC}g^ 

[0 0 6 5] CCOSSrt^G N D/^i5f — > 1 6(i, 
<i:fc, «;biij$<D^#*^tb^-rvv^y-5r-i;4(7)jlS? 

2 • 1 • 3 i:g^*S^nfcS«ii)©«?6 • 1 1 • 1 2CD 
^4SgP*^€>''^y'5r-v>'4(DTa5 (A±)JS?. l±i;bJS?i 
• 3. *5cfct;GND«? 2(DTg|5^#€y) fCiS^Ml^!! 1 

[0 0 6 6] SSl^SGND/^^-> 1 6(i, fg^lt 1 
5 • 1 8TgI5®v^^aXhU •yT'eiM^SSOlttti';^ 

*^^T, a=KrtMGND/^^r-y 1 6ti^ ^MmMWS 

^,^15- 1 8*'«BHiS5nrcfi«<DTgpj->(i^{cgH^^n 

[0 0 6 7] Sfc. SISl^^GND/^^f-^l 6{i, G 

N D/^^?— >8 i:lBH«JC, x;U— ;b7 A^^r/TLTS 
iKfflilG NDiS? 6 fc^gl^^nTi^Si: i: X;l/-^-^ 
— ;l/7 B • 7 B^^YLTX^^fflG N Dffi? 1 OtCjg^ 
^nrv^So C.nP>X;l'— >'1'7 A43J:tfX;l/— 5^— 

;b7 B ■ 7 Bti. 9 tmmwm^z ot^ 

5o:)m^<DiiLmicm.mfL^rm. mmjif^^^. m^i,£ 

[0 0 6 8] mmm^f l l *5j;t>'iB1fifJ)4S? 1 

2li. ^'Jr. ^«Sima«5«Dffil 9a±{i:ffilS$n 

J;oT. 9 0 OMH z^tDJgMIiSiffl^^^EJM-rsrcfe© 
9 0 0 M H z ^ffl V-f- ^ D X h U >y yeilil^SSfc J: ?>* 
1. 8GHz^Oii5MIififi^^{EjMtS/'c46©l. 8G 
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jft^Jv 0 1 ^DWSiaTti. mm^m^ orotic, m 

[0 0 6 9] ±t2<D9 0 OMH z^fflV-f'^DX hU -y 

[00 7 0] 9 0 OMH z=^fflS-a-|HlSS 1 3fc<tt>'l . 
8 G H z f^ffl^^mSS 1 4 HuiiE L/t 9 0 0 M H z ^ 
ffl-T-r^nXh'J >v>^fE)M)^SS*3J;t>*l . SGHz^ffl 

nfctoTfe^c iine.9 0 OMH z^ffls-^iii^i 3 

tSj^tfl. 8 GH z^fflS-g-lHlSS 1 4T'a. 9 00MH 
z^fflT-f^aXhU^y^^eaSiSSS^SJcD*!. 8 GHz 

ammi s • i 8*"iseig*nfcgi55^©^B^«{*»« 
5) (Dtmmmts^tfmz. mzficmnmn^i^^xfm 

[0 0 7 1] *^figmi01^MI}S*W^*^HTii> j-:^± 
0<fc9fc, tii;^«?^l • sratcBBg^nSGND^^Z 

$n/c»1gl*I)iG N D/^^-i^ 1 6 

osimaoiP*^A'«»<^?)-73« ^^nissi 3-14 
[0 0 7 2] ±i2M^ti:^n«\ mBMtiimmwmo) 

-yi 6) T«^n^ S^?)(iJ:'3Sffi? 1 • 3F^TiD« 
:^oziaA'«R5±$n^o K^mifS 13-14 

[0 0 7 3] ^/c, **SSm«tDiSjgiSt^^i*gST' 
^^^^tatjt^^l • 3. GND4S^2. *5c}:t>V^>y^ 

9) ^^n-LTa^f^SGND/^^?— >i e^sataLTv 

;5o dinted; (3. 2:^^igSI}ScD«:'3liJ*J&atg|^«GN 

So 

[007 4] v-r px h u >y -/Brnm^^-^ts 

S-^lHlKl 3 • 1 4|^<0M^SI1 5 • 1 SOfgPtCti, 



S«F*3®GND/^:Jf— >1 6^gHiSLTI/^^l/\ L/cA< 
oT. S-^lHlSSl 3 • 1 4^1l?fi)t-rSv^^PX h U -y 

:/{Ejii$gssti^ m^i^i 5 • 1 8i:. imff^m^mmw 
m 19-20) ^-fYLxmnm i 5 - i s 

icM\^-t^GND/^^—>8 t.Tmi&tn?>o cntccfc 

•9. 1^14-l'>'(:f-^>'X^ffi^^^±?>fci6tCjJ^S^fi^ 
i^l 5 • 1 8«D;{^^ (i^ififccfct/ff^) ^l:t$gfl^;«s:<-r 
5CtA^T-^5o ^n»4>^, M^i^l 5 - 1 ScDlgftt* 
fg < S C i: *^T'^, ■v-i' ^ P X h U -y yeil^SSfc 

15-1 80lliti^;(;<T^SCi:T\ u^i$.mttm 

LTHjgBtoM^i^i 5 • 1 8(Dmm<D/^^y^^i&m 

[0 0 7 5] 2js^SiiJ^ffi(01ii^)j!t¥«li*^eT' 

j-:^±<D<j;5{c. mt}mmwi±m(Dmm[^mGnD^^ 

GND/^^->8 i:{iS"J{c:^«LTV>§o cntCcfcO, 

mf3mmf3±m<oGN D^^^-^tstht-^-i'^ax h u 
•y :/fi32ii^gSffl<^)G N Y)f^'5t-ym.t\t.^^^'&i.mc^ 

©^af El i) d i: ^ S o 
[0 0 7 6] ^^(C. 2js:^S(iJ^»tC#5llSSfi^i:LT> J¥ 
31.0. 2mmCDSI«f*»*g 1 9 fcff^O. 2 mmCOiSW 
2 0 i: ^S«^]T-Bi5 0 ^t)-i±fc 5 

«ca« 1 9 tmm.ww&2 o i:oKcDSS^)«{i«s46T 

»<»l*I-e#SCOT% 5 (DJ¥^*{i 0 . 4 

mmi:^:&-rcl t^^T^So ^fc, ^ D X h U -y 7^ 
fSiJIiliES^ffM-rSM^^l 5 • I 8«. ^i|>i*^0. 7 
7mm. JP**<3 0 /tmi^^Scfc^tCJ^fijcL^Co 
)!iSfiaj©]i5Jlffi¥«t*:^St^:*3V>T. ^-a-EliK 13-14 
T-OM^ti, -0. 7dB-efeorco 
[0 0 7 7] C (D jl)Sii«?iJ<Di«JSjS^»i*S« i: Ir) C 2 

igiiffi?<DiSj^U'^;i'i:iti±-r>tr-^>x 5 
OQ) ^Biv^x^rcm^^^xs^i i^^--tu^m(D-ff,mw. 

0 Scom^i-^O. 2mm. v-Y^'PXhU'yT' 

mmmm^Bi^-r^m^mi i s • i 1 8(Dmm^o. 

3 6mm, m^Bl 15-11 8£Off^%3 0 ^lml,C■t 

mmmmmo^m-^m^ 113-114 x-nm^m. - 

0. 9dBTfeofco 

[0 0 7 8] L/c7b^"oT. V-T ^ pX h 'J -y yfijIi^SS 

13-11 4x<Dm9itit^Lx. 0. 2d Bi&m-^n 

Xl^fco LfcA'SoT. fl^i^l 15-11 S^iiLTe 
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[0 0 7 9] mm(Dmm 2 ) ^^nmommcD-mm t 
mm<Di^mmmm^^ 1 00 1 c ^ y y±i,cmmL. i 

[0 0 8 0] ^cfe. m4it. mmm^mwrnm^i 

0. ia3»i, i^jaJS?i^Wi*^fi^ia4<DA-A* {C?Bo 
T^WL/tWfaia-Pfe?.. 0 3tt. 01 i:lRl1«{c. I C 

[0 0 8 1] *^)5fi^g«gOlS^^S^«i*SWi^ ^-^^vy 

4 ^^mmnwmiR 5 icmmm^\^tcmm<Dmm 1 

Oiiiiaife^Sl^c^Hi: {iS^ t) , G a A s ^i^Sii^^^ffl 

OT-fe^o ^LT. I C^>y:/2 4±0/^-y K3 0 — 3 
2*^e>^SKm»«5±cD!i-&lHlKl 3 • 1 4JCi^L 
T>-KyT''r'>y'7-r-^2 5~2 7{CJ;t)il:g?. ttMfllJgS 

[0 0 8 2] I C^«y:/2 4{c«, ES^L^V-'AV 9 0 

0 M H z ^<Dmmmm^^m«fi^-r ^QoouHzwrni^ 

mmmwi^t. 1 . 8 G u z^(DWim'mm^^mm-t^ 

1. 8GHz^ffll«MllSt^itiSggi:*M^-i.»«lHjiSSA<i§ 

1 Cf^«y:/2 4tDgp^tc{i. ^I^tti. ^SIlHlSSfc, BB 
[0 0 8 3] *ll)SSfl^«|cD«i§l«K^a»i*Sfitt. 1 . 8 

GHz ^(Dismmm^^&m-t^mm'e- h't. 900 
c^yf2 4cDmmmmat. afit-FtciscT. 9 

0 OMH z^ffliB;^iSiiti8g*3ctt;i . 8GHz^fflB? 

f3\ mom^m^xti^^y F4 4*^e>A:'j$n^j;^tc 

4 3^^>LT^»3mffl^A;b/^"y K4 4tcA:'3^n 



[0 0 8 4] *fc. I C9=--y7°2 4 ti. 0^L^VM C 
rtg|5jgtte4S^4 S^M^TfcO^ I C\f^^^mi^^4 5 
*^ 7^-\'-4 6lCj;f303'f<^ I C^-y:^jSitM^2 

ST-^N^n^g^ttfiffitcg^lS^n. ^e>^cxy^-4-^-;^7 

B • 7 BtC<fc0g^«!l^9i*ll (G ND>'^^r->8fc.j;D'a 

1 c^y':f2 Atmnn-^tiri^^^o 

[0 0 8 5] I C=f-y-/2 4lciol,f^^mmMt^m^5 

{Ri)i:s*^{pjj<DS±tc{±. 9 0 0MHz ^m^m'n&m^^s^ 
A^e)tti:^$nrc9 0 OMH z^cDiiiMii^fi^*fcb:']-rs 

9 OOMH z^fflai:^/^y H Cmtlt^^) 3 0t. GN 

D>'^v F (igttiiJS-?) 3 1 1. sGHz^mMmm. 
mm^f^^'bmtj'^rirci . 8 g h z ^oj^jgr^ffi^^w 

tJ-r^i. 8GH z^ffl^ii;^;/^y F (l±l:^ikffi^) 3 2 i: 
A'tBBB^fnTVSo GND-'^yF3Ui. 9 0 0MHz 
mmtiit}^^yV30tl. 8 GH z^ffl(±5:^''^y F3 2 

0, 9 0 OMH z^fflm±;/^'V F3 0 i: 1 . 8GHz^ 

mthtjy^y F3 2 t(omicmm-^ti. a^o. sm^nr 

[0 0 8 6] ^jl^«i*aS5«. EI3tC^-r 

[0 0 8 7] ^«iimS«5{Ct3tt5 I C^yf2 4 
{c*3lt-5 I Cf^>yy2 4 i:SW(|i]<D®2 0 btc(±, g^tfe 

«{ii^#^?>5i«STfe?>GND/^:5f-> (.mKomtii 

mnwm) 8:6"«±ffifcff$fi5c^tiTv^^o 
[0 0 8 8] -75-. ^aKma«5tc$5tt?) i c^-y 
7^2 4A'S|is^nTi/^i.ffl, t^j:t>^. mwi^mmi 9 

tcfelt?) I C^yy2 4*'«ll^^nrcBl 9 atc^. I 
Cf-'y y^2 4(DGND>'^-y F3 1 i: 4-'>"rV >^''7-l'-1r 

2 6Tg^M$n/cai5(l'JG NDSS^e i:. 9 0 0MHz 
^mthfj^^y \^3 0 ttsyv'-Oy "7 -f^r 2 5TJ$M^ 

nfcSi^fiiijaffl? 1 1 4:> 1 . 8 G H z ^mmti^^y f 3 

2 i: .-n'^-r-r y^^'v-f-V 2 7 Tg^i^^nfcSSiliJiS? l 
2 fcTb^ga^nri^^o SMJG N DJS^ X;!/- 

t^-jii A^MLr ^mmmi^mw. 5 oHSffjKD g n d 

[0 0 8 9] ^tz. mmwm^l 9icislf^ \ C^yf 
2 4*^^S^nfcffl 1 9 atcti, I C^>y 7^2 4C0JSS 

(^gii«i*a« 5 tsi^^rnfc 1 c^-y 
*gM^2 3 tiB?nTv^?>o c<Di c=f-y:fmmmM2 

3^. Xyl/-4-^->'L'7 B • 7 B^/rLT^«S|ltl*S« 
5<DaffifJ|£0G N D/^^ — >8 i^lSM^flTt/^^o 
[0 0 9 0] ^LT. *^Biiff$ffiO]ii^?^^2»^*^B 

{i, mnwmmi 9*5j;r/^«^a«2ocD^tj:. g?iti2 

«{]i^#^^a9®^T$.^SffirteGND/^^-i^ 
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t ^msffi 2 0 i: ^as 0 ffitc . i 

9 <Dffi 1 9 b *5<tCJF^matS 2 0 <DS 2 0 a «D^73 1 

[009 n cntCJ:'?. affiF*3«GND>'^^f-:/l 6 

n/-cSl 9 aA>e,(DSg|ii*^ GND>'^^'->8i:«^^ 
15-1 8i:<D^tDSgSffiJ:Otja<*oTV>So ^n«) 

1 Cf=--y:/2 4fcd;0^/^>y K3 0 — 3 2{C3fijgLT*5 
t). I C^-y:r2 4«Jj;t>V^.y K3 0-3 2^^ 

Il6*i{c jiKT ^ s cfc 5 ^ o r V ^ So 

[0 0 9 2] C<DaigF*gSGND/'^^f — y 1 6ti. 
< tt, «;'3ji}^©KW*^~ai^-rt/^ I C^-y:;^2 4±(D 
/^y F3 0-3 2i:;ft>'r'r:^^'7'1'-^2 5-2 7 -pS? 
i^$nfcSSffli|<04S^6 -11-1 2 0$t4Sgi5A^e, I C 

[0 0 9 3] S^F^BGND/^i^-yi 6 

5 (ciott s v-f ^7 a X h U -y ':^BMmx&^mi&-r 

[0 0 9 4] Sfc, a^SF^SGND^^^-^l 6ti, G 

«fJJG N DJffl^ 6 {C^Sit^ tXTV^S i: t ttc. 

-;U7 B • 7 B^/l-LTX7^fflGNDiSS?l OtCffiM 

$nTi/'>?)o cne)^;!/— j^— ;U7 Atsjct/x/u— 4-^— 
;U7 B • 7 Bt±, 1 9 tmmm^2 ot^ 

[0 0 9 5] ^^{C. aSffiM^^ lit. »«fP.«? 1 2 

(^SSI«l*S«5) ^Wrsv-<^aXhU>y:/{E2l 

[0 0 9 6] S-bIs1S§ 13-1 4^COV^T^±. H/MiCiJB 
Sll T'iJiWL/c:ilt)T'SO. CC:-eOl»H^{i*BS-r5o 

[0 0 9 7] *ll)5f6Jgfl8©^SiJaife^Sii*S«Tl±. \:JL± 
(DJc^tc. 2i^^Sl^rS©ttt;zia{c:^^^i^S^#;^S 

I c^yfz 4 tecfco'i^i^ffl ©affile • i i • i 2tDT 
ltt!?W5»v>^m» (.mmi^Smi 9) ^:n-LT 
»«rtgGND/^^->l 6^BBtS-r5c:i:{cJ;t), 2 

h U -y :/e«li®SS^#tyS^|5]SS l 3 • l 4 F^Offl^^ 
15-1 8<DTmat. S^gl^WGND/^tSf-Vl 6^ 
BB^-ar-r. S^IHSSl 3 • 1 4 ^^8^-r?.T-i'^oX h 



9-20) Lfcft ^i^l 5 • 1 8*3j;t>*GND/^ 

[0 0 9 8] cntcjcD. mm<Dmm I tmmc, 

X h 'J >y T'fSjMi^SStCfcttSffi^M^^fgiS-r il t 

[0 0 9 9] i^tc. ^mmmmicm's,mmmtLx. m- 
X h u -y rBmm^^mmt?>m^m 1 5 • 1 8 {±. *s 

i|l*^0. 77mm. /P$*<3 0 /x mt^S J: ^ JCfl^fiJcL 

/Co 

[0 10 0] t(Dm^. mmoymmix-mmi^fcmmm 
tmmic. v^'^PXhU'y^ejMi^BS^f^fiJtt-sw^ 
igii 5 • 1 8<Dm<m^jt:<mmr'^. ^^lussi 3 • i 

[0101] ^t5s ±n^^mmmmTii. 3mmm m 
T 9 0 0 M H z ^mm-^m^^mis.-r ^ g n d/^^-> 

tl. 8GH z^mm-^iMi^^mi&t^GND/^^-y 

±(D^mmm (si«<*»a^3Sw±. 
±ffi^^nrc»«) ^fflv^T. 9 0 OMH z^ffls-^m 
leg 1 3 ^is^-r ^ v-r p x h u -y :f&mm^^mf&-r 

^GND^^-Si — yt. 1. 8 G H z =^fflS^|elSS 1 4 ^ 

sv'i'^'pxh'j -jfiRmmm^^iii.-r^GND 

[0 10 2] f'StJ-^, ^iJx.(±\ 9 0 OMH z^fflv^ 

^7 px h u >y T'eJMi^ss (.m 1 <D-7-r ^ px h u >y 

jMI^SS) ft^i^ 1 Wffi^lS) 1 5 i: G N D/^^f 

1. 8GHz^fflT'i'^'PXh'J-y:/{E33I^SS 
2<DV-r^PXhU «y:/fE3Mi^8§) ^> •©^^1 8i:, 

±fspma«rtgptcfcnt?)GND/^^-> cmKom 

») 1 etOF^ ifcfzL. GND/^^ — >8 - I 6 t(D 

[0 10 3] cnicctt). ±nE(o^mmmmtmm(D^)} 

>'if-^^>xcD«jS{kA'«0n5o 

[0 1 0 4] ^Tc. :^mMmm<Dmmxii.. ^mr&^m 

mmmmfm^m.') ti\ m^mmmxcDmnmtLrm 
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[0 10 5] mmmmmm<D3f.rj:P,-r. m^mmm^i^ 

mmLfcMmm^^mi^^s (t l < ii.^mm.^^mwmm. 
[0 10 6] ^fc. ±t^(D^mmnmvit. ^mmnw 

[0 10 7] $fc, ±iecD=&SISgm®T'{i, GND/^^? 

«s (ffizob) ^{^^mo^o\z.wm.Lx\^^rco la^ 

b^^^P.^ GN D^^^— ^Sti. ^«^«#:»«5{C*5 
\f^m^m. \ 5 • 1 8*'«BBK$ti;rc^^cDSB (B2 0 

b) ±tD^f*{CgEISUT^.cfcV^ 

[oio8]?p,tc. GND.'^^f-vs^. ^mmnw 
mu5icisif^m^ui 5 • 1 8 A^BBia^nfc^ycoa 

^-y 1 6 cD«ffi{|i)Oil«tt»« 2 0^*V>Tfe<tV>o 
•ffjit)^^ GND/^^-VBfc'.fct/SSrtWGND/^^J 
->1 6^. ^«^1t^aiS5®S®(DS*5^*itcHa 

iSL, a«rtgGND/^^?->l e^BH^tsgp^©^ 

«^tt{*S1fi 5 (Om^^ G N D / ^ ^ — > 8 ^SHbS-T 

[0 10 9] $fc. ±ii(D^mmBm-vii. gnd/^^s? 

^^if < T-t^j^T*fiJTS)^*'«. G N D/^i5?->8 0 
ifO@e^-eGND/^^->'8 ^SI«{*mT'Mffl L 

[0 1 10] ^kic. :^mmcm^mmmmmwt^<Dmm 
[0 111] msiCTTk-t^^ic^ m^mmmsoii. m 



ja?&¥#<*^K©V^-rn;^^O^I§^^ti^^ 54^^t-5 2 

[0 112] */-c> mwmtiwtsoit. ^msi'tLr. 
:/(LNA) 5 6i:. ^m-^nrcMmmm^^^Mi^'r^ 

ffiiKo^iSIS^^) ^^f 3/c46d5+-t-5 7 i:. 
■9— 5 7 *^P)COtb:^fi^^^f^fi^{c«p-r ^/£46(D^ 

§{I^1?]'3«l^?)fc46(DjliS^1^g§5 4 i:, llSaiSOA 

[0 1 13] Mc. m^mmms ocDWimc-Di^^rmm 

[0 114] iMflBftCti. 3MSWj§!§§5 4tCJ:OjM«a5 

53Kxmm^ri. mmhi^xTyT-tssis^ib^t} 

[0 1 1 5] -yj. SflBf^cii. 3IISWi^g§5 4icj;0 
S«g|5A^Z>x-^5 5tcg^l;r^n. ryf-i-b bti^ibm. 

K>'^i^nrznmMt>mmmmh\.xti-y-(XTyr 
-rxzvt/s GTiiii'S^nrcm, ^^-t- 5 7Toj^ia 

iSlgf^^iD^ ffiiSj^&^ofs^tc ^' -i; > n y / ^- h $ n 
[0 1 16] ±l3£Oa^«|gil5 OT-ti. :¥nm\.Z%^ 

Mmmim(Dm^^+^icim-r^ctf)^x'^%>o 

[0 117] 

n/cm2oittd!2»a<*e^^e.{iHi^, ±BBm2(7)S^tii! 

[0 118] cntccto. ^»i**^*3iffi(-r^^2(D 
g^Jttssim^*^ ^mwm=?'<DmmmcMLx. ttnff^ 

mi^m^<Dmnwm^Wi/vxmm^rL^(Dx\ ^mwM 
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[0 1 1 9] ^fz. •T'^i^aT.hv-yfBmm^omn 

[0 12 0] ±iBfl§fi8{cj;n{i\ m2(ommm 
[0 12 1] Ltzts^^x. ±.mmmt. v^^/axhu 

[0 12 2] ^mn(D-mmw.^mwmm^t. \:a±.<d^o 

[0 12 3] ±ummt. m-^^m3i-^mt^z^<om 

[0 12 4] *f8B^c7)j«MIi^¥»^*^«^±^ J-;^±<^)cfcd 

^Bm-r^rzib(Dm 2 (D-^-^ ^ a x h U -y :/e)M^Sg;^)^ 

[0 12 5] ±Ki#figtCcj:n{i\ 2mm<D-^mmm 

•y:/ei^)^SST'{Ei3i-rSi:hA^T'#?.o =tn^^. ±K 
IffiScti. ■v-riJ'nXh'J-y^e)^lftSgO<ittt'i'>e-^ 

[0 12 6] *l€B^cD;i;iHli^ij^j»«:^BtDi!f^LV^fBfil 



-So 

[0 12 7] ±Hafl«^ti:<fcti(f. 1 •:>(DMmmm«^m(D 

*iJ:t>\ jgtt!54S?i:^2(Djg«2^9«f*SiiCDg^^^ 

[0 12 8] *fgBJ!cDj«^fflia«ag§t±. i-U.±CO^O 

CO 1 2 9] ±mmmii. :$i^m(D-M^m.^mi^mm^ 

-a-A.-ev>^(DT, -T-Y^DX h U -y T^fEiM^SSfcfctt?) 

[0 2] 0 uc^-ri^jiis^wf*^soflifig^^-r¥ffi 

[1113] *f8B^©ffi«D*)S6t?:)m^ti:ii^?,i«jgi}^^j»{*S 

[0 4] m3ic^.irismm^mwmm(omfS.^yr^-t^m 
[0 5 ] ^^m(omm(D-mmic^^mwmmmm^(o 
[0 6] t;£3fecDiif;iis^^?i*^e (i§;jgj2Sti*ss«) o 

[0 7] (i«J5l)feii*SgB) (O 

[08] fficotj¥*(Dfl;;gijS^3»i*ss (iSjas^miH^ 
g) (Dli^%^-r¥ffl0i?^§o 
[??F^<Diia^] 

1 9 0 0MHz ^mmili^'^ itiitji^'f) 

2 GNDiiS? (StthiS?) 

3 1. 8 GH z^fflffi;'3JS^ (ttJ^'^iS^) 

4 y^y-^-i^- iSJUiSiiiPiSe) 

5 (iims«) 

6 affitJGNDJS^ 

7 A • 7 B Xyl/— 4->— yl/ 

9 x^^ 

1 0 X^yfflGNDikS? 
1 1 »««lJ4ig? 
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^#FJ 2 0 0 1 - 3 4 5 4 0 0 



1 o 
1 








1 *" Q 
1 O 


Q O n Kyi l-I -7 ^Ba^'^InlS& 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small high frequency semiconductor 
device and a small portable communication equipment which enable to reduce 
signal loss in microstrip transmission line and leakage of high frequency signals 
at the same time. 

SOLUTION: This high frequency semiconductor device is provided with a 
multilayer dielectric substrate 5, a package 4 mounted on the surface 19a of the 
multilayer dielectric substrate 5 which outputs high frequency signals, and a 
microstrip transmission line for transmitting the high frequency signals outputted 
from the package 4. The microstrip transmission line is formed by signal lines 15 
and 18 which are set on the surface 19a of the multilayer dielectric substrate 5 
and a GND pattern 8 which is set on the lower surface 20b of the plane on which 
the signal lines 15 and 18 in the multilayer dielectric substrate 5 are formed. A 
GND pattern 16 of the inner layer of the substrate to shield the package 4 is set 
so that its distance from the package 4 is shorter than that between the GND 
pattern 8 and the signal lines 15 and 18. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A dielectric substrate and the semiconductor device which outputs the 
RF signal in a dielectric substrate with which while was carried on the field, The 
signal line arranged on the field in which was equipped with the microstrip 
transmission line for transmitting the RF signal outputted from the semiconductor 
device, and the semiconductor device [ in / in the above-mentioned microstrip 
transmission line / the above-mentioned dielectric substrate ] was carried, In the 
high frequency semiconductor equipment currently formed of the 1st touch-down 
conductor layer arranged on the rear face of the field in which the signal line in 
the above-mentioned dielectric substrate was formed High frequency 
semiconductor equipment with which it has further the 2nd touch-down 
conductor layer arranged by the above-mentioned dielectric substrate in order to 
cover a semiconductor device, and distance between the touch-down conductor 
layer of the above 2nd and the loading side of a semiconductor device is 
characterized by being nearer than the distance between the touch-down 
conductor layer of the above 1st, and a signal line. 
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[Claim 2] The above-mentioned dielectric substrate is high frequency 
semiconductor equipment according to claim 1 characterized by being the 
multilayer dielectric substrate which consists of two or more dielectric layers, and 
arranging the touch-down conductor layer of the above 2nd between the 
dielectric layers and dielectric layers in a dielectric substrate. 
[Claim 3] It is that to which the above-mentioned semiconductor device may 
output the 2nd different RF signal from the above-mentioned RF signal. The 2nd 
signal line arranged on the field in which was further equipped with the 2nd 
microstrip transmission line for transmitting the 2nd RF signal, and the 
semiconductor device [ in / in the 2nd microstrip transmission line / the 
above-mentioned dielectric substrate ] was carried, It is formed of the 3rd 
touch-down conductor layer arranged in the interior of the above-mentioned 
dielectric substrate. High frequency semiconductor equipment according to 
claim 1 or 2 with which distance between the touch-down conductor layer of the 
above 2nd and the loading side of a semiconductor device is characterized by 
being nearer than the distance between the touch-down conductor layer of the 
above 3rd, and a signal line. 

[Claim 4] The above-mentioned semiconductor device is high frequency 
semiconductor equipment given in claim 1 characterized by being the RF 
amplifying device which has two or more high-frequency amplifier which 



amplifies the RF signal of a mutually different frequency, and for the 
above-mentioned semiconductor device having further the earth terminal 
arranged between the output terminal of one high-frequency amplifier, and the 
output terminal of other high-frequency amplifier, and connecting the 
touch-down conductor layer of the above 2nd with the above-mentioned earth 
terminal thru/or any 1 term of 3. 

[Claim 5] Portable communication equipment characterized by equipping claim 1 
thru/or any 1 term of 4 with the high frequency semiconductor equipment of a 
publication. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are high frequency semiconductor 
equipment equipped with the semiconductor device which processes a RF 
signal, a RF semiconductor device equipped with the RF amplifying device 
which has two or more high-frequency amplifiers which amplify the RF signal of 
a frequency which is mutually different especially in one package and the 



portable communication equipment using this RF semiconductor device, and a 
thing concerning the mobile communication equipment for a dual band and triple 
bands especially. 
[0002] 

[Description of the Prior Art] The communication system using a RF signal is 
used as communication system for cellular-phone terminals, as such 
communication system - GSM (Global System for Mobile communications), 
DCS (Digital Communication System), and PCS (Personal Communication 
System) etc. - two or more communication system exists and the RF of a 
different frequency for every communication system is used. 
[0003] So, in recent years, many usable cellular-phone terminals are appearing 
with two or more communication system, such as a GSM/DCS dual mode and a 
GSM/DCS/PCS triple mode. 

[0004] As an usable cellular-phone terminal, the conventionally general 
configuration was a configuration of having carried two or more two or more 
high-frequency amplifier which amplifies respectively the RF signal of a 
frequency with which plurality differs in a cellular-phone terminal, and operating 
only the high-frequency amplifier according to the communication system for 
every communication system, in such two or more communication system. 
[0005] On the other hand, recently requires what carried two or more 



high-frequency amplifiers which amplify respectively the high frequency signal of 
a frequency with which plurality differs in 1 package and on 1 chip with the 
miniaturization of a cellular-phone terminal. 

[0006] An example of the conventional high frequency amplifying device which 
has the configuration which carried two or more high-frequency amplifiers which 
amplify respectively the high frequency signal of a frequency with which plurality 
differs in 1 package is shown in drawing 6 and drawing 7 . 
[0007] In addition, drawing 7 is the top view showing signs that the high 
frequency amplifying device was seen from the package side (on drawing 6 ), 
and drawing 6 is the sectional view which cut the high frequency amplifying 
device along with A-A' of drawing 7 . Drawing 6 shows only the part centering on 
the output terminal side of the package in the part in which the package was 
mounted, and is omitting about the part of the outside of a part where the 
package was mounted, and the part by the side of the input terminal of a 
package. 

[0008] In the high frequency amplifying device of this conventional example, as 
shown in drawing 6 and drawing 7 , the surface mount of the package 104 is 
carried out on the dielectric substrate 105. In this package 104, the integrated 
circuit (semiconductor device) equipped with the high-frequency amplifier for 
900MHz bands which amplifies the RF signal of a 900MHz band, and the 



high-frequency amplifier for 1.8GHz bands which amplifies the RF signal of a 
1.8GHz band although not illustrated is carried, and one high-frequency amplifier 
operates alternatively according to the communicate mode. A package 104 is a 
resin mold package of for example, a surface mount mold. In addition, in drawing 
6 , the integrated circuit in a package 104 is not illustrated, but it is drawing as 
conductivity being monotonous. However, IC chip containing an integrated 
circuit and the closure resin which closes IC chip exist in the part of the package 
104 in drawing 6 in fact. 

[0009] The RF amplifying device of this conventional example is used for 
portable communication equipment equipped with the communicate mode which 
transmits the RF signal of a 1.8GHz band, and the communicate mode which 
transmits the RF signal of a 900MHz band. Therefore, according to the 
communicate mode, the change signal of operation for operating either the 
high-frequency amplifier for 900MHz bands or the high-frequency amplifier for 
1.8GHz bands is inputted into the integrated circuit in a package 104 through the 
change signal input terminal 141. Thereby, according to the communicate mode, 
one high-frequency amplifier comes to operate alternatively. 
[0010] Moreover, IC chip carried in the package 104 interior is equipped with the 
earth terminal which is not illustrated, it is that a wire connects with the slag 109 
shown in drawing 6 , and an earth terminal is further connected with the GND 



terminal 110 for slags, and IC chip is grounded. 

[001 1] The output terminal 101 for 900MHz bands which outputs the RF signal of 
the 900MHz band outputted from the high-frequency amplifier for 900MHz bands 
to one field (side face when using the field by the side of the dielectric substrate 
105 in a package 104 as a transverse plane) in a package 104, the GND 
terminal 102, and the output terminal 103 for 1.8GHz bands which outputs the 
RF signal of the 1 .8GHz band outputted from the high-frequency amplifier for 
1.8GHz bands are arranged. The GND terminal 102 is a thing for the electrical 
isolation (isolation) of the output terminal 101 for 900MHz bands, and the output 
terminal 103 for 1.8GHz bands, and is arranged and grounded between the 
output terminal 101 for 900MHz bands, and the output terminal 103 for 1.8GHz 
bands. 

[0012] The GND pattern 108 which is the conductive layer which gives 
touch-down potential to the rear face (a rear face is only called hereafter) of the 
field where the package 104 in the dielectric substrate 105 is mounted is formed 
in the whole surface. 

[0013] On the other hand, the substrate side GND terminal 106 connected with 
the GND terminal 102 of a package 104, the substrate side edge child 111 
connected with the output terminal 101 for 900MHz bands, and the substrate 
side edge child 112 connected with the output terminal 103 for 1.8GHz bands 



are arranged in the field (a package component side is called hereafter) where 
the package 104 in the dielectric substrate 105 is mounted. The substrate side 
GND terminal 106 Is connected with the GND pattern 108 by the side of the rear 
face of the dielectric substrate 105 through through hole 107 A. 
[0014] Moreover, the slag 109 which is the grounded conductor film Is formed in 
the base (field by the side of the dielectric substrate 105) of a package 104, and 
this slag 109 is connected with the GND terminal 110 for slags arranged in the 
package component side of the dielectric substrate 105. This GND terminal 110 
for slags is also connected with the GND pattern 108 by the side of the rear face 
of the dielectric substrate 105 through through hole 107B and 107B. 
[0015] Moreover, the substrate side edge child 111 and the substrate side edge 
child 112 are respectively connected to the signal line 115 and signal line 118 
which were arranged on field 19a of the dielectric substrate 105. These signal 
lines 115 and a signal line 118 have countered with the GND pattern 108 on both 
sides of the dielectric substrate 105, and the microstrip transmission line for 
1 .8GHz bands for transmitting the RF signal of the microstrip transmission line 
for 900MHz bands for transmitting the RF signal of a 900MH2 band with these 
signal lines 115 and a signal line 118, and the GND pattern 108 and a 1.8GHz 
band is formed. In addition, with the sectional view of drawing 6 , in order to help 
an understanding, the alternate long and short dash line shows the projection 



image of a signal line 115-118. 

[0016] When treating the RF signal of a GIGAHERUTSU band in a circuit, it is 
very important on circuit actuation to take adjustment of a characteristic 
impedance between the output stage of the circuit, the input stage of the circuit 
of the next step of the circuit, and a signal line. Therefore, the substrate side 
edge child 111 and the substrate side edge child 112 who mentioned above are 
respectively connected to the matching circuit 113 for 900MHz bands, and the 
matching circuit 1 14 for 1 .8GHz bands. 

[0017] The matching circuit 1 13 for 900MHz bands and the matching circuit 1 14 
for 1.8GHz bands add passive elements, such as a chip capacitor and a chip 
inductor, to the microstrip transmission line for 900MHz bands and the microstrip 
transmission line for 1.8GHz bands which were mentioned above, and are 
constituted. In the matching circuit 113 for these 900MHz bands, and the 
matching circuit 1 14 for 1 .8GHz bands, the width of face of a signal line can be 
adjusted in the specific inductive capacity of the dielectric layer (dielectric 
substrate 105 of a part with which the signal line 115-118 was arranged) which 
constitutes the microstrip transmission line for 900MHz bands, and the 
microstrip transmission line for 1.8GHz bands and thickness, and a list, and a 
desired characteristic-impedance value can be further acquired now by 
connecting passive elements, such as a chip capacitor and a chip inductor. 



[0018] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional 
RF amplifying device, when a cellular-phone terminal is used by the 
communicate mode which uses the RF of a 900MHz band, the electric power 
supply to the high-frequency amplifier for 1.8GHz bands which amplifies the RF 
signal of a 1.8GHz band is intercepted. Therefore, from the high-frequency 
amplifier for 1.8GHz bands, the RF signal of a 1.8GHz band is not outputted in 
this case. 

[0019] However, when the RF signal of a 900MHz band is outputted from the 
high-frequency amplifier for 900l\/IHz bands, the RF (secondary higher harmonic) 
which has the frequency of a 900MHz integral multiple from the output terminal 
101 grade for 900MHz bands occurs, and it reveals to the cellular-phone exterior 
through the output terminal 103 for 1.8GHz bands. Since the secondary higher 
harmonic which has the twice as many frequency of 900MHz as this among the 
secondary higher harmonics revealed here is the same frequency as the RF 
signal used by other communicate modes, it poses especially a problem. 
[0020] That is, if a secondary higher harmonic with the twice as many frequency 
of 900MHz as this is revealed, the RF of the 1.8GHz band which must be intact 
will occur from a cellular phone, and may block the communication link which 
uses the RF of a 1 .8GHz band. If the power level of the high frequency signal of 



the 1.8GHz band revealed from the cellular phone is the leakage power within 
the limits defined by specification, it will not pose especially a problem. However, 
when the power level of the high frequency signal of the 1.8GHz band generated 
from a cellular phone crosses the range appointed by specification, the cellular 
phone cannot receive the qualification as a cellular phone by the reason for 
becoming the hindrance of the communication link which uses the high 
frequency signal of a 1 .8GHz band, but becomes unusable. 
[0021] In order to prevent leakage of the RF of the 1.8GHz band from output 
terminal 101 grade for 900MHz bands which was mentioned above to the output 
terminal 103 for 1.8GHz bands (i.e., in order for the secondary higher harmonic 
generated in the output terminal 101 for 900MHz bands to reduce the power of 
the electric wave which jumps into the output terminal 103 for 1.8GHz bands 
through the GND terminal 102), it is necessary to make this diving electric wave 
absorb with the GND pattern 108 on the rear face of the dielectric substrate 105. 
In order to make the GND pattern 108 absorb a diving electric wave, it is short in 
distance with the GND pattern 108 on the field in which the output terminal 101 
for 900MHz bands in a package 104 was arranged, and the rear face of the 
dielectric substrate 105, namely, it possible to make thickness of the dielectric 
substrate 105 thin. 

[0022] However, the following problems will be produced if thickness of the 



dielectric substrate 105 is made thin. 

[0023] First, in the matching circuit 113 for 900MHz bands, and the matching 
circuit 114 for 1.8GHz bands, as mentioned above, adjustment of a 
characteristic impedance is taken by adjusting the width of face of a signal line 
115-118 in the specific inductive capacity of the dielectric substrate 105 of the 
part which constitutes the microstrip transmission line and thickness, and a list. 
Therefore, when thickness of the dielectric substrate 105 is made thin, 
corresponding to it, the width of face of a signal line 115-118 must be changed. If 
thickness of the dielectric substrate 105 is made thin, the dielectric layer 
thickness which constitutes the microstrip transmission line will also become thin, 
and, specifically, the capacity component as a distributed constant of the 
microstrip transmission line will increase it. Therefore, in order to maintain the 
same characteristic impedance, width of face of a signal line 115-118 must be 
made thin. 

[0024] However, if width of face of a signal line 1 15-1 18 is made thin, resistance 
of the signal line 115-118 which constitutes the microstrip transmission line will 
increase. Therefore, the increment in loss in the matching circuit 1 13 for 900MHz 
bands and the matching circuit 114 for 1.8GHz bands will be caused. For 
example, if thickness of the dielectric substrate 105 is made thin to 0.2mm from 
0.4mm when the glass epoxy group plate which is a common dielectric substrate 



as a dielectric substrate 105 is used, loss in the matching circuit 1 13 for 900MHz 
bands and the matching circuit 114 for 1.8GHz bands will increase about 0.2dB. 
[0025] if it is going to compensate the increment in this loss - the output power 
of the high-frequency amplifier in a package 104 — not increasing — it will not 
obtain, consequently the increment in the power consumption of the 
high-frequency amplifier will be caused. The increment in this power 
consumption poses serious problems ~ the time amount (if it is a cellular phone 
time amount which can be continuation talked over the telephone) which can be 
continuation communicated becomes short — for the portable communication 
equipment driven by cells, such as a cellular phone. 

[0026] Moreover, as a conventional example, as shown in drawing 8 , the RF 
amplifying device which increased to two the number of the GND terminals 102 
arranged between the output terminals 101 and output terminals 103 in the RF 
amplifying device of the conventional example shown in drawing 6 and drawing 
7 is also known. With this configuration, power leakage of a secondary higher 
harmonic can be reduced as compared with the conventional example shown in 
drawing 6 and drawing 7 . 

[0027] However, since the number of pins of a package 104 increases in this 
case and package size becomes large, the problem that equipment size will 
become large is produced. 



[0028] This invention is made in view of the above-mentioned conventional 
problem, and the purpose is in fully being able to reduce leakage of a RF signal 
and offering the small high frequency semiconductor equipment and the portable 
communication equipment of equipment size, reducing the loss of signal in the 
microstrip transmission line. 
[0029] 

[Means for Solving the Problem] In order that the high frequency semiconductor 
equipment of this invention may solve the above-mentioned technical problem, a 
dielectric substrate, The semiconductor device which outputs the RF signal in a 
dielectric substrate with which while was carried on the field, The signal line 
arranged on the field in which was equipped with the microstrip transmission line 
for transmitting the RF signal outputted from the semiconductor device, and the 
semiconductor device [ in / in the above-mentioned microstrip transmission line / 
the above-mentioned dielectric substrate ] was carried, In the high frequency 
semiconductor equipment currently formed of the 1st touch-down conductor 
layer arranged on the rear face of the field in which the signal line in the 
above-mentioned dielectric substrate was formed In order to cover a 
semiconductor device, it has further the 2nd touch-down conductor layer 
arranged by the above-mentioned dielectric substrate, and distance between the 
touch-down conductor layer of the above 2nd and the loading side of a 



semiconductor device is characterized by being nearer than the distance 
between the touch-down conductor layer of the above 1st, and a signal line. 
[0030] According to the above-mentioned configuration, the distance of the 2nd 
touch-down conductor layer and a semiconductor device loading side becomes 
nearer than the distance of the 1st touch-down conductor layer and a signal line. 
That is, the 2nd touch-down conductor layer which covers a semiconductor 
device is arranged to the loading side of a semiconductor device on both sides of 
the dielectric layer of thickness thinner than the dielectric layer (dielectric 
substrate) of the microstrip transmission line. Thereby, the RF signal (leakage 
power) revealed from the semiconductor device is fully absorbable with the 2nd 
touch-down conductor layer. Consequently, leakage of a RF signal can fully be 
reduced. 

[0031] Moreover, according to the above-mentioned configuration, since the 
distance of the 1st touch-down conductor layer and a signal line becomes further 
than the distance of the 2nd touch-down conductor layer and a semiconductor 
device loading side, the thickness of the dielectric of the microstrip transmission 
line becomes thicker than the thickness of the dielectric inserted between a 
semiconductor device and the 2nd touch-down conductor layer. Thereby, the 
size (line breadth and thickness) of a signal line required in order to adjust a 
characteristic impedance can be made comparatively thick. So, resistance of a 



signal line can be suppressed low and the loss of signal in the microstrip 
transmission line can be reduced. 

[0032] And since there is no increase of the equipment size by having prepared 
the 2nd touch-down conductor layer according to the above-mentioned 
configuration, as compared with the conventional example which prepared two 
or more earth electrodes, equipment size can be made small. 
[0033] Therefore, according to the above-mentioned configuration, reducing the 
loss of signal in the microstrip transmission line, leakage of a RF signal can fully 
be reduced and, moreover, equipment size can be made small. 
[0034] The high frequency semiconductor equipment of this invention is a 
multilayer dielectric substrate with which the above-mentioned dielectric 
substrate consists of two or more dielectric layers, and it is [ the touch-down 
conductor layer of the above 2nd ] desirable that it is the configuration currently 
arranged between the dielectric layers and dielectric layers in a dielectric 
substrate. 

[0035] The high frequency semiconductor equipment of the above-mentioned 
configuration can be manufactured only by sticking two dielectric substrates 
which have uniform thickness, and manufacture is an easy configuration. 
[0036] Moreover, according to the above-mentioned configuration, thickness of 
the dielectric substrate of the part to which a dielectric layer exists also in the 



rear-face side of the 2nd touch-down conductor layer as compared with the case 
where the 2nd touch-down conductor layer is arranged on the rear face of the 
field in which the semiconductor device in the above-mentioned dielectric 
substrate was carried, and the part in which the 2nd touch-down conductor layer 
was arranged can be thickened. So, the reinforcement of a dielectric substrate 
becomes high. 

[0037] Furthermore, according to the above-mentioned configuration, in a 
dielectric layer existing also in the rear-face side of the 2nd touch-down 
conductor layer, the 1st touch-down conductor layer can be extended even on 
this dielectric layer, the effectiveness which covers a semiconductor device also 
by the 1st touch-down conductor layer in that case is acquired, and the leakage 
which is a RF can be controlled further. 

[0038] The high frequency semiconductor equipment of this invention is that to 
which the above-mentioned semiconductor device may output the 2nd different 
RF signal from the above-mentioned RF signal. The 2nd signal line arranged on 
the field in which was further equipped with the 2nd microstrip transmission line 
for transmitting the 2nd RF signal, and the semiconductor device [ in / in the 2nd 
microstrip transmission line / the above-mentioned dielectric substrate ] was 
carried, It is formed of the 3rd touch-down conductor layer arranged in the 
interior of the above-mentioned dielectric substrate, and the distance between 



the touch-down conductor layer of the above 2nd and the loading side of a 
semiconductor device may be a configuration nearer than the distance between 
the touch-down conductor layer of the above 3rd, and a signal line. 
[0039] According to the above-mentioned configuration, it can transmit in the 
microstrip transmission line with the dielectric layer of thickness which is 
mutually different in two kinds of RF signals. So, the characteristic impedance of 
the microstrip transmission line can be adjusted according to each RF signal. 
[0040] The desirable gestalt of the high frequency semiconductor equipment of 
this invention is a RF amplifying device which has two or more high-frequency 
amplifier with which the above-mentioned semiconductor device amplifies the 
RF signal of a mutually different frequency, the above-mentioned semiconductor 
device has further the earth terminal arranged between the output terminal of 
one high-frequency amplifier, and the output terminal of other high-frequency 
amplifier, and the touch-down conductor layer of the above 2nd is the 
configuration connected with the above-mentioned earth terminal. 
[0041] When it has two or more high-frequency amplifier which amplifies the RF 
signal of a mutually different frequency like the above-mentioned configuration, 
there is a possibility that the RF generated from the output terminal of one 
high-frequency amplifier may be revealed out of the body of high frequency 
semiconductor equipment through the output terminal of other high-frequency 



amplifier. According to the above-mentioned configuration, the output terminal of 
one high-frequency amplifier and the output terminal of other high-frequency 
amplifier are electrically separable with the path cord of an earth terminal and an 
earth terminal, and the 2nd touch-down conductor layer. So, leakage of the RF 
(power) to the output terminal [ output terminal / of one high-frequency amplifier ] 
of other high-frequency amplifier can be reduced. Therefore, leakage of a RF 
can be reduced further. 

[0042] Although the touch-down conductor layer of the above 1st should just be 
arranged in the rear face of the field in which the signal line in the 
above-mentioned dielectric substrate was formed at least, it is desirable to be 
arranged so that the whole rear face of the field in which the signal line and 
semiconductor device in the above-mentioned dielectric substrate were 
arranged may be covered. Since the effectiveness which covers a 
semiconductor device also by the 1st touch-down conductor layer is acquired by 
this, the RF generated from the semiconductor device can be reduced further, 
consequently leakage of a RF signal can be reduced further. 
[0043] The touch-down conductor layer of the above 2nd should just be 
arranged [ except near the lower field of the signal line which forms the 
above-mentioned microstrip transmission line ] so that the characteristic 
impedance of the above-mentioned microstrip transmission line may not be 



affected. In other words, the touch-down conductor layer of the above 2nd 
should just be formed out of the space in which the above-mentioned microstrip 
transmission line was formed. 

[0044] As for the touch-down conductor layer of the above 2nd, it is desirable to 
be arranged so that the lower part of the field in which the above-mentioned 
semiconductor device in a dielectric substrate was carried, and the lower part of 
the terminal for connection on the substrate electrically connected with the 
above-mentioned semiconductor device may be covered at least. The RF 
generated from the semiconductor device can be reduced more certainly by this, 
consequently leakage of a RF signal can be reduced more certainly. 
[0045] Moreover, as for the touch-down conductor layer of the above 2nd, it is 
desirable to be arranged in the lower field of a RF generation source. The RF 
generated from the semiconductor device can be reduced more certainly, 
consequently leakage of a RF signal can be reduced more certainly. 
[0046] When the above-mentioned semiconductor device carries an integrated 
circuit on the thing which carried the integrated circuit in the package (insulator), 
or a chip (insulating substrate), it is desirable that the touch-down electric 
conduction film is formed on the field by the side of the dielectric substrate in a 
package or a chip, and the above-mentioned touch-down electric conduction film 
is connected with the touch-down conductor layer of the above 2nd. Since the 



effectiveness which covers a semiconductor device also with the touch-down 
electric conduction film is acquired by this, the RF generated from the 
semiconductor device can be reduced further, consequently leakage of a RF 
signal can be reduced further. 

[0047] With the high frequency semiconductor equipment of this invention, when 
the above-mentioned semiconductor device is what is easy to generate a RF, for 
example, the high-frequency amplifier which amplifies a RF signal, remarkable 
effectiveness is acquired. 

[0048] And remarkable effectiveness is acquired when especially the high 
frequency semiconductor equipment of this invention is a RF amplifying device 
which has two or more high-frequency amplifier with which the above-mentioned 
semiconductor device amplifies the RF signal of a mutually different frequency. 
[0049] That is, the effectiveness that the leakage power from one high-frequency 
amplifier to the high-frequency amplifier of another side can be reduced is 
acquired, without [ when the high frequency semiconductor equipment of this 
invention is a RF amplifying device which has two or more high-frequency 
amplifier with which the above-mentioned semiconductor device amplifies the 
RF signal of a mutually different frequency, without it makes loss of the 
microstrip transmission line increase, and ] increasing equipment size (package 
size). Therefore, the effectiveness that miniaturization and efficient-ization of the 



microstrip transmission line and the high-frequency amplifier can be attained is 
acquired. 

[0050] When it is the RF amplifying device which has two or more 
high-frequency amplifier which amplifies the RF signal of a mutually different 
frequency, as for the above-mentioned semiconductor device, it is desirable to 
have further the earth terminal arranged between the output terminals of these 
high-frequency amplifier. Thereby, the output terminal of one high-frequency 
amplifier and the output terminal of other high-frequency amplifier are electrically 
separable with an earth terminal. So, leakage of the RF to the output terminal 
[ output terminal / of one high-frequency amplifier ] of other high-frequency 
amplifier can be reduced further. Therefore, leakage of a RF can be reduced 
further. 

[0051] Portable communication equipment of this invention is characterized by 
having high frequency semiconductor equipment of this invention, in order to 
solve the above-mentioned technical problem. 

[0052] According to the above-mentioned configuration, reducing the loss of 
signal in the microstrip transmission line, since the high frequency 
semiconductor equipment of this invention is included, leakage of a RF signal 
can fully be reduced and, moreover, equipment size can be made small. 
[0053] 



[Embodiment of the Invention] [Gestalt 1 of operation] Two or more 
high-frequency amplifiers which amplify respectively the high frequency signal of 
a frequency with which plurality differs as one gestalt of operation of this 
invention are carried in 1 package, and the high frequency semiconductor 
equipment which has the configuration which mounted the package on the 
dielectric substrate is explained below based on drawing 1 and drawing 2 . 
[0054] In addition, drawing 2 is the top view showing signs that the high 
frequency semiconductor device was seen from the package side (on drawing 
2 ), and drawing 1 is the sectional view which cut high frequency semiconductor 
equipment along with A-A' of drawing 2 . Drawing 1 shows only the part 
centering on the output terminal side of the package in the part in which the 
package was mounted, and is omitting about the part of the outside of a part 
where the package was mounted, and the part by the side of the input terminal 
of a package. Thus, it is because the part which power reinforcement has the 
strongest output stage of the high-frequency amplifier which amplifies a RF 
signal for transmission in portable communication equipment, such as a cellular 
phone, therefore the problem of power leakage tends to generate shows only the 
part centering on the output terminal side of a package. 

[0055] In the high frequency semiconductor device of this operation carrying, as 
shown in drawing 1 and drawing 2 , the surface mount of the package (a 



semiconductor device, high frequency amplifying device) 4 is carried out on the 
multilayer dielectric substrate (dielectric substrate) 5. The configuration of a 
package 4 is the same as the conventional RF amplifying device shown in 
drawing 6 and drawing 7 which were mentioned above. In this package 4, the 
integrated circuit equipped with the high-frequency amplifier for QOOMHz bands 
which amplifies the RF signal of a 900MHz band, and the high-frequency 
amplifier for 1.8GHz bands which amplifies the RF signal of a 1.8GHz band 
although not illustrated is carried, and one high-frequency amplifier operates 
alternatively according to the communicate mode, A package 4 is a resin mold 
package of for example, a surface mount mold. In addition, in drawing 1 , the 
integrated circuit in a package 4 is not illustrated, but it is drawing as conductivity 
being monotonous. However, IC chip containing an integrated circuit and the 
closure resin which closes IC chip exist in the part of the package 4 in drawing 1 
in fact. 

[0056] The high frequency semiconductor equipment of this operation gestalt is 
used for portable communication equipment equipped with the communicate 
mode which transmits the RF signal of a 1.8GHz band, and the communicate 
mode which transmits the RF signal of a 900MHz band. Therefore, according to 
the communicate mode, the change signal of operation for operating either the 
high-frequency amplifier for 900MHz bands or the high-frequency amplifier for 



1.8GHz bands is inputted into the integrated circuit in a package 4 through the 
change signal input terminal 41. Thereby, according to the communicate mode, 
one high-frequency amplifier comes to operate alternatively. 
[0057] Moreover, IC chip carried in the package 4 interior is equipped with the 
earth terminal which is not illustrated, it is that a wire connects with the slag 9 
shown in drawing 1 , and an earth terminal is further connected with the GND 
terminal 10 for slags, and IC chip is grounded. 

[0058] In one field (side face when using the field by the side of the multilayer 
dielectric substrate 5 in a package 4 as a transverse plane) in a package 4 The 
output terminal 1 for 900MHz bands which outputs the RF signal of the 900MHz 
band outputted from the high-frequency amplifier for 900MHz bands (output 
terminal), The GND terminal (earth terminal) 2 and the output terminal 3 for 
1.8GHz bands (output terminal) which outputs the RF signal of the 1.8GHz band 
outputted from the high-frequency amplifier for 1 .8GHz bands are arranged. The 
GND terminal 2 is a thing for the electrical isolation (isolation) of the output 
terminal 1 for 900MHz bands, and the output terminal 3 for 1 .8GHz bands, and is 
arranged and grounded between the output terminal 1 for 900MHz bands, and 
the output terminal 3 for 1 .8GHz bands. 

[0059] The multilayer dielectric substrate 5 is the structure which stuck the 
dielectric substrate (dielectric layer) 19 and the dielectric substrate (dielectric 



layer) 20, as shown in drawing 1 . In addition, the lamination of the dielectric 
substrate 19 and the dielectric substrate 20 is good for adhesives with the 
almost same dielectric constant as the dielectric substrate 19 and the dielectric 
substrate 20 to perform. 

[0060] The GND pattern (1st touch-down conductor layer) 8 which is the 
conductive layer which gives touch-down potential to field 20of rear face of field 
where package 4 in multilayer dielectric substrate 5 is mounted, i.e., package [ in 
the dielectric substrate 20 ] 4 and the opposite side, b is formed in the whole 
surface. 

[0061] On the other hand, the substrate side GND terminal 6 connected with the 
GND terminal 2 of a package 4, the substrate side edge child 1 1 connected with 
the output terminal 1 for 900MHz bands, and the substrate side edge child 12 
connected with the output terminal 3 for 1 or 8GHz bands are arranged in the 
field where the package 4 in the multilayer dielectric substrate 5 is mounted, i.e., 
field where package 4 in dielectric substrate 19 was mounted 19a. The substrate 
side GND terminal 6 is connected with the GND pattern 8 by the side of the rear 
face of the multilayer dielectric substrate 5 through through hole 7A. 
[0062] Moreover, the slag 9 which is the grounded conductor film is formed in the 
base (field by the side of the multilayer dielectric substrate 5) of a package 4, 
and this slag 9 is connected with the GND terminal 10 for slags arranged in field 



19a in which the package 4 in the multilayer dielectric substrate 5 was mounted. 
This GND terminal 10 for slags is also connected with the GND pattern 8 by the 
side of the rear face of the multilayer dielectric substrate 5 through through hole 
7B and 7B. 

[0063] And the high frequency semiconductor equipment of this operation gestalt 
is characterized by arranging the substrate inner layer GND pattern (2nd 
touch-down conductor layer) 16 which is the conductive layer which gives 
touch-down potential between field 19b of the package 4 in between [ 19 ] the 
dielectric substrate 19 and the dielectric substrates 20 (i.e., a dielectric 
substrate), and the opposite side, and field 20a by the side of the package 4 in 
the dielectric substrate 20 (that is, two fields stuck mutually). Although not limited, 
especially the formation approach of the substrate inner layer GND pattern 16 
should just form a conductive layer in either [ either / both sides or ] field 19b of 
the dielectric substrate 1 9, or field 20a of the dielectric substrate 20, for example, 
before sticking the dielectric substrate 19 and the dielectric substrate 20. 
[0064] Thereby, as for the substrate inner layer GND pattern 16, the distance 
from field 19a in which the package 4 in the multilayer dielectric substrate 5 was 
mounted has become nearer than the distance between the GND pattern 8 and 
a signal line 15-18 (equal to the thickness of the multilayer dielectric substrate 5). 
So, the substrate inner layer GND pattern 16 can be close to the package 4 



which generates high frequency, and its terminal (an output terminal 1-3, GND 
terminal 2 grade), and can cover now these packages 4 and a terminal 
effectively. 

[0065] This substrate inner layer GND pattern 16 is a wrap pattern from the point 
of the terminal 6-11-12 by the side of the substrate connected with the terminal 
2-1-3 of the package 4 out of which the effect of power leakage tends to come at 
least about the field 17 over the lower part (the lower part of an input terminal, an 
output terminal 1-3, and the GND terminal 2 is included) of a package 4. 
[0066] The substrate inner layer GND pattern 16 affects the characteristic 
impedance of the microstrip transmission line of the 15-signaMine 18 lower part. 
Therefore, the substrate inner layer GND pattern 16 is arranged in addition to 
the lower part of the field in which the signal line 15-18 which forms the 
microstrip transmission line in the multilayer dielectric substrate 5 was arranged. 
[0067] Moreover, like the GND pattern 8, the substrate inner layer GND pattern 
16 is connected to the GND terminal 10 for slags through through hole 7B and 
7B while connecting with the substrate side GND terminal 6 through through 
hole 7A. After these through hole 7A, and through hole 7B and 7B stick the 
dielectric substrate 19 and the dielectric substrate 20 and obtain the multilayer 
dielectric substrate 5, they open a through tube in the position of the multilayer 
dielectric substrate 5, and should just form it by the approach of making it flowing 



through the interior of a through tube by carrying out metallizing, for example. 
[0068] Moreover, the substrate side edge child 1 1 and the substrate side edge 
child 12 are respectively connected to the signal line 15 and signal line 18 which 
were arranged on field 19a of the multilayer dielectric substrate 5. These signal 
lines 15 and a signal line 18 have countered with the GND pattern 8 on both 
sides of the multilayer dielectric substrate 5, and the microstrip transmission line 
for 1.8GHz bands for transmitting the RF signal of the microstrip transmission 
line for 900MHz bands for transmitting the RF signal of a 900MHz band with 
these signal lines 15 and a signal line 18, and the GND pattern 8 and a 1.8GHz 
band is formed. In addition, with the sectional view of drawing 1 , in order to help 
an understanding, the alternate long and short dash line shows the projection 
image of a signal line 15-18. 

[0069] The above-mentioned microstrip transmission line for 900MHz bands and 
the microstrip transmission line for 1 .8GHz bands are functioning as matching 
circuits for adjusting the characteristic impedance of the output stage of high 
frequency semiconductor equipment, and the characteristic impedance of the 
input stage of other semiconductor devices connected to the latter part of high 
frequency semiconductor equipment. 

[0070] The matching circuit 13 for 900MHz bands and the matching circuit 14 for 
1.8GHz bands add passive elements, such as a chip capacitor and a chip 



inductor, to the microstrip transmission line for 900MHz bands and the microstrip 
transmission line for 1.8GHz bands which were mentioned above, and are 
constituted. In the matching circuit 13 for these 900MHz bands, and the 
matching circuit 14 for 1.8GHz bands, the width efface and thickness of a signal 
line can be adjusted in the specific inductive capacity of the dielectric layer 
(multilayer dielectric substrate 5 of a part with which the signal line 15-18 was 
arranged) which constitutes the microstrip transmission line for 900MHz bands, 
and the microstrip transmission line for 1.8GHz bands and thickness, and a list, 
and a desired characteristic-impedance value can be further acquired now by 
connecting passive elements, such as a chip capacitor and a chip inductor. 
[0071] With the high frequency semiconductor equipment of this operation 
gestalt, it connects with the GND terminal 2 arranged between output terminals 
1 .3 as mentioned above, and while the thickness of the dielectric layer between 
the substrate inner layer GND patterns 16 and semiconductor devices which 
were arranged by the lower layer of a semiconductor device (package 4) 
becomes thin, a multilayer circuit pattern with which the dielectric layer between 
the GND patterns 8 and signal lines 15-18 which form the microstrip 
transmission line of a matching circuit 13-14 becomes thick is used. 
[0072] According to the above-mentioned configuration, leakage power is 
absorbed by the GND pattern (substrate inner layer GND pattern 16) of a part 



with the thin thickness of a dielectric layer, and leakage of the power between 
different output terminals 1.3 is prevented. And since the thickness of the 
dielectric layer between GND patterns is formed in a thick part, a matching circuit 
13-14 can make large width efface of the microstrip transmission line, and can 
reduce loss by the microstrip transmission line. 

[0073] Moreover, with the high frequency semiconductor equipment of this 
operation gestalt, the substrate inner layer GND pattern 16 is arranged in the 
output terminal 1-3 which has big effect on power leakage of a secondary higher 
harmonic as mentioned above, the GND terminal 2, and the lower part of a 
package 4 through a comparatively thin dielectric layer (dielectric substrate 19). 
Thereby, power leakage of a secondary higher harmonic is fully absorbable with 
the substrate inner layer GND pattern 16. So, leakage of a RF can fully be 
reduced. 

[0074] On the other hand, the substrate inner layer GND pattern 16 is not 
arranged in the lower part of the signal line 15-18 in the matching circuit 13-14 
including the microstrip transmission line. Therefore, the microstrip transmission 
line which constitutes a matching circuit 13-14 is formed by the signal line 15-18 
and the GND pattern 8 which counters a signal line 15-18 through a 
comparatively thick dielectric layer (dielectric substrate 19-20). Thereby, the size 
(line breadth and thickness) of the signal line 15-18 required in order to adjust a 



characteristic impedance can be made comparatively thick. So, resistance of a 
signal line 15-18 can be suppressed low, and the loss of signal in the microstrip 
transmission line can be reduced. Moreover, by the ability of line breadth of a 
signal line 15-18 to be made thick, as compared with the conventional technique, 
the variation in the line breadth of the signal line 15-18 at the time of 
manufacture can be reduced, and the high frequency semiconductor equipment 
by which electrical characteristics, such as a characteristic impedance of the 
microstrip transmission line, were stabilized can be realized. 
[0075] Moreover, with the high frequency semiconductor equipment of this 
operation gestalt, the substrate inner layer GND pattern 16 for power leakage 
control is installed as mentioned above independently [ the GND pattern 8 which 
forms the microstrip transmission line ]. Thereby, since the GND pattern design 
for power leakage control and the GND pattern design for the microstrip 
transmission lines can be examined independently respectively, the degree of 
freedom of a design increases. Therefore, easy-ization of a design can be 
attained. 

[0076] Next, high frequency semiconductor equipment was manufactured as an 
example concerning this operation gestalt using the multilayer dielectric 
substrate 5 which stuck the dielectric substrate 19 with a thickness of 0.2mm and 
the dielectric substrate 20 with a thickness of 0.2mm with adhesives. In this case. 



since the adhesives layer between the dielectric substrate 19 and the dielectric 
substrate 20 can be disregarded very thinly, it can be considered that the 
thickness of the multilayer dielectric substrate 5 is 0.4mm. Moreover, the signal 
line 15-18 which forms the microstrip transmission line was formed so that line 
breadth might be set to 0.77mm and thickness might be set to 30 micrometers. 
In the high frequency semiconductor equipment of this example, loss in a 
matching circuit 13-14 was -0.7dB. 

[0077] When conditions required in order to obtain with the high frequency 
amplifying device of the conventional example shown in drawing 6 and drawing 
7 which mentioned above the leakage level and the characteristic impedance 
(for example, SOohms) of the same secondary higher harmonic wave as the high 
frequency semiconductor device of this example were investigated, it was 
required to set thickness of 0.36mm and a signal line 1 15-1 18 to 30 micrometers 
for the line breadth of the signal line 115-118 which forms 0.2mm and the 
microstrip transmission line for the thickness of the dielectric substrate 105. In 
this condition, loss in the matching circuit 113-114 of the conventional RF 
amplifying device was -0.9dB. 

[0078] Therefore, loss in the matching circuit 13-14 of the high frequency 
semiconductor equipment applied to this operation gestalt when the 
characteristic impedance of the microstrip transmission line is adjusted to a 



predetermined value was reduced by 0.2dB as compared with loss in the 
matching circuit 113-114 of the conventional RF amplifying device. Therefore. 
0.2dB of level of the signal transmitted through a signal line 115-118 is 
improvable. 

[0079] [Gestalt 2 of operation] Two or more high-frequency amplifiers which 
amplify respectively the high frequency signal of a frequency with which plurality 
differs as one gestalt of operation of this invention are carried on one IC chip, 
and the high frequency semiconductor equipment which has the configuration 
which mounted IC chip on the dielectric substrate is explained below based on 
drawing 3 and drawing 4 . In addition, the same sign is appended to the member 
which has the same function as each part material of explanation shown with the 
gestalt 1 of said operation for convenience, and the explanation is omitted to it. 
[0080] In addition, drawing 4 is the top view showing signs that the high 
frequency semiconductor device was seen from IC tip side (on drawing 3 ), and 
drawing 3 is the sectional view which cut high frequency semiconductor 
equipment along with A-A* of drawing 4 . Drawing 3 shows only the part 
centering on the output terminal side of IC chip in the part in which IC chip was 
mounted like drawing 1 , and is omitting about the part of the outside of a part 
where IC chip was mounted, and the part by the side of the input terminal of IC 
chip. 



[0081] Unlike the high frequency semiconductor device of the gestalt 1 of the 
operation which carried out the surface mount of the package 4 to the multilayer 
dielectric substrate 5, the high frequency semiconductor device of this operation 
gestalt carries out face-up mounting of the IC chip (a semiconductor device, high 
frequency amplifying device) 24 using a GaAs semi-conductor etc. directly on 
the multilayer dielectric substrate 5. And electrical installation is directly made by 
bonding wires 25-27 from the pads 30-32 on the IC chip 24 to the matching 
circuit 13-14 on the multilayer dielectric substrate 5. 

[0082] Although not illustrated for the IC chip 24, the integrated circuit equipped 
with the high-frequency amplifier for 900MHz bands which amplifies the RF 
signal of a 900MHz band, and the high-frequency amplifier for 1.8GHz bands 
which amplifies the RF signal of a 1.8GHz band is carried, and one 
high-frequency amplifier operates alternatively according to the communicate 
mode. In addition, in drawing 1 , the integrated circuit of the IC chip 24 is not 
illustrated, but it is drawing as conductivity being monotonous. However, the 
integrated circuit, the circuit pattern, and the insulating substrate that supports 
an integrated circuit exist in the part of the IC chip 24 in drawing 1 in fact. 
[0083] The high frequency semiconductor equipment of this operation gestalt is 
used for portable communication equipment equipped with the communicate 
mode which transmits the RF signal of a 1.8GHz band, and the communicate 



mode which transmits the RF signal of a 900MHz band. Therefore, according to 
the communicate mode, the change signal of operation for operating either the 
high-frequency amplifier for 900MHz bands or the high-frequency amplifier for 
1.8GHz bands is inputted into the integrated circuit of the IC chip 24 from the 
change signal input pad 44. Thereby, according to the communicate mode, one 
high-frequency amplifier comes to operate alternatively. In addition, a change 
signal of operation is changed from the change signal terminal 42 through a wire 
43, and is inputted into the signal input pad 44. 

[0084] Moreover, the IC chip 24 is equipped with the interior earth terminal 45 of 
IC which is not illustrated, and when it connects with the ground plane shown in 
IC chip loading field 23 in drawing 3 with a wire 46 and the interior earth terminal 
45 of IC is further connected with a touch-down conductor layer (the GND 
pattern 8 and substrate inner layer GND pattern 16) by through hole 7B and 7B, 
the IC chip 24 is grounded. 

[0085] The output pad 30 for 900MHz bands (output terminal) which outputs the 
RF signal of the 900MHz band outputted from the high-frequency amplifier for 
900MHz bands on the field of the opposite side, the GND pad (earth terminal) 31, 
and the output pad 32 for 1 .8GHz bands (output terminal) which outputs the RF 
signal of the 1.8GHz band outputted from the high-frequency amplifier for 
1.8GHz bands are arranged the multilayer dielectric substrate 5 side in the IC 



chip 24. The GND pad 31 is a thing for the electrical isolation (isolation) of the 
output pad 30 for 900MHz bands, and the output pad 32 for 1.8GHz bands, and 
is arranged and grounded between the output pad 30 for 900MHz bands, and 
the output pad 32 for 1.8GHz bands. 

[0086] The multilayer dielectric substrate 5 is the structure which stuck the 
dielectric substrate 19 and the dielectric substrate 20, as shown in drawing 3 . 
[0087] The GND pattern (1st touch-down conductor layer) 8 which is the 
conductive layer which gives touch-down potential to field 20of rear face of field 
where IC chip 24 in multilayer dielectric substrate 5 is mounted, i.e., IC chip [ in 
the dielectric substrate 20 ] 24 and the opposite side, b is formed in the whole 
surface. 

[0088] On the other hand, to the field where the IC chip 24 in the multilayer 
dielectric substrate 5 is mounted, i.e., field where IC chip 24 in dielectric 
substrate 19 was mounted 19a The substrate side GND terminal 6 connected 
with the GND pad 31 of the IC chip 24 by the bonding wire 26, The substrate 
side edge child 1 1 connected with the output pad 30 for 900MHz bands by the 
bonding wire 25 and the substrate side edge child 12 connected with the output 
pad 32 for 1.8GHz bands by the bonding wire 27 are arranged. The substrate 
side GND terminal 6 is connected with the GND pattern 8 by the side of the rear 
face of the multilayer dielectric substrate 5 through through hole 7A. 



[0089] Moreover, IC chip loading field 23 connected with the base (field by the 
side of the multilayer dielectric substrate 5) of the IC chip 24 is also allotted to 
field 19a in which the IC chip 24 in the dielectric substrate 19 was mounted. This 
IC chip loading field 23 is also connected with the GND pattern 8 by the side of 
the rear face of the multilayer dielectric substrate 5 through through hole 7B and 
7B. 

[0090] And the high frequency semiconductor equipment of this operation gestalt 
is characterized by arranging the substrate inner layer GND pattern (2nd 
touch-down conductor layer) 16 which is the conductive layer which gives 
touch-down potential between the dielectric substrate 19 and the dielectric 
substrate 20. Although not limited, especially the formation approach of the 
substrate inner layer GND pattern 16 should just form a conductive layer in 
either [ either / both sides or ] field 19b of the dielectric substrate 19, or field 20a 
of the dielectric substrate 20, for example, before sticking the dielectric substrate 
19 and the dielectric substrate 20. 

[0091] Thereby, as for the substrate inner layer GND pattern 16, the distance 
from field 19a in which the IC chip 24 in the multilayer dielectric substrate 5 was 
mounted has become nearer than the distance between the GND pattern 8 and 
a signal line 15-18. So, the substrate inner layer GND pattern 16 can be close to 
the IC chip 24 and pads 30-32 which generate high frequency, and can cover 



now effectively these IC chip 24 and pads 30-32. 

[0092] This substrate inner layer GND pattern 16 is a wrap pattern from the point 
of the terminal 6-11-12 by the side of the substrate connected with the pads 
30-32 on the IC chip 24 out of which the effect of power leakage tends to come 
by bonding wires 25-27 at least about the field 17 crossed to the lower field of IC 
chip loading field 23. 

[0093] The substrate inner layer GND pattern 16 is arranged in addition to the 
lower part of the field in which the signal line 15-18 which forms the microstrip 
transmission line in the multilayer dielectric substrate 5 was arranged. 
[0094] Moreover, like the GND pattern 8, the substrate inner layer GND pattern 
16 is connected to the GND terminal 10 for slags through through hole 7B and 
7B while connecting with the substrate side GND terminal 6 through through 
hole 7A. After these through hole 7A, and through hole 7B and 78 stick the 
dielectric substrate 19 and the dielectric substrate 20 and obtain the multilayer 
dielectric substrate 5, they open a through tube in the position of the multilayer 
dielectric substrate 5, and should just form it by the approach of making it flowing 
through the interior of a through tube by carrying out metallizing, for example. 
[0095] Next, although the substrate side edge child 1 1 and the substrate side 
edge child 12 are not illustrated, the signal line is connected respectively, and 
these signal lines form the microstrip transmission line which has a dielectric 



layer (multilayer dielectric substrate 5) between the GND patterns 8. and are 
functioning as a matching circuit. 

[0096] About a matching circuit 13-14, it is as the gestalt 1 of operation having 
explained, and explanation here is omitted. 

[0097] With the high frequency semiconductor equipment of this operation 
gestalt, power leakage of a secondary higher harmonic wave is absorbed by 
arranging the substrate inner layer GND pattern 16 in the lower part of the IC 
chip 24 which has big effect on power leakage of a secondary higher harmonic 
wave as mentioned above, and the terminal 6-11-12 for connection through a 
comparatively thin dielectric layer (dielectric substrate 19). On the other hand, 
the substrate inner layer GND pattern 16 is not arranged in the lower part of the 
signal line 15-18 in the matching circuit 13-14 including the microstrip 
transmission line, but the microstrip transmission line which constitutes a 
matching circuit 13-14 is formed in it by the signal line 15-18 and the GND 
pattern 8 by which the comparatively thick dielectric layer (dielectric substrate 
19-20) intervened. 

[0098] Thereby, like the gestalt 1 of operation, leakage of a RF can fully be 
reduced and the loss of signal in the microstrip transmission line can be reduced. 
Moreover, the high frequency semiconductor equipment by which electrical 
characteristics, such as a characteristic impedance, were stabilized is realizable. 



[0099] Next, high frequency semiconductor equipment was manufactured as an 
example concerning this operation gestalt using the multilayer dielectric 
substrate 5 which stuck the dielectric substrate 19 with a thickness of 0.2mm and 
the dielectric substrate 20 with a thickness of 0.2mm with adhesives. Moreover, 
the signal line 15-18 which forms the microstrip transmission line was formed so 
that line breadth might be set to 0.77mm and thickness might be set to 30 
micrometers. 

[0100] Consequently, the line breadth of the signal line 15-18 which forms the 
microstrip transmission line could be widely set up like the example explained 
with the gestalt 1 of operation, loss in a matching circuit 13-14 could also be 
reduced, and the same effectiveness as the gestalt 1 of operation was acquired. 
[0101] In addition, with each above-mentioned operation gestalt, the GND 
pattern which constitutes the matching circuit for 900MHz bands using a 
three-layer substrate (substrate with which two-layer and three layers of 
conductor layers were arranged for the dielectric layer), and the GND pattern 
which constitutes the matching circuit for 1.8GHz bands are formed as the same 
layer. However, the GND pattern which forms the microstrip transmission line 
which constitutes the matching circuit 13 for 900MHz bands, and the GND 
pattern which forms the microstrip transmission line which constitutes the 
matching circuit 14 for 1.8GHz bands may be formed as another layer using the 



multilayer substrate (substrate with which three or more layers and four or more 
layers of conductor layers were arranged for the dielectric layer) of four or more 
layers. 

[0102] Namely, for example, the microstrip transmission line for 900MHz bands 
(1st microstrip transmission line) While forming with a signal line (the 1st signal 
line) 15 and the GND pattern (1st touch-down conductor layer) 8, the microstrip 
transmission line for 1.8GHz bands (2nd microstrip transmission line) A signal 
line 18, Between the GND patterns (1st touch-down conductor layer) 8 and the 
GND patterns (2nd touch-down conductor layer) 16 in the interior of the 
above-mentioned dielectric substrate You may form with the GND pattern (3rd 
touch-down conductor layer) arranged (for a dielectric layer to intervene 
[ however, ] between the GND pattern 8 and 16). 

[0103] In addition to the same effectiveness as each above-mentioned operation 
gestalt being acquired by this, optimization of the increase of the degree of 
freedom of a design and a characteristic impedance can be attained. 
[0104] Moreover, explanation of this operation gestalt explained the case where 
it had two or more high-frequency amplifier with which high frequency 
semiconductor equipment amplifies the RF signal of a mutually different 
frequency respectively. High frequency semiconductor equipment (RF 
amplifying device) equipped with such a configuration is used as the power 



transmission section in a cellular phone etc., and this is taken up as an exannple 
which the problem of power leakage tends to generate from generating a strong 
electric wave especially. The configuration of the high frequency semiconductor 
equipment of this invention is not limited to the operation gestalt explained here. 
[0105] Not only the high-frequency amplifier but high-density-assembly-ization of 
that 1 chip-ization by the further high integration of a high frequency 
semiconductor device progresses with a miniaturization by the electronic 
equipment which makes a pocket device etc. representation, these high 
frequency semiconductor component, or components is progressing. Therefore, 
of course, the effect on [ from a high frequency semiconductor component ] 
another signal line becomes easy to generate the power leakage problem to 
other high frequency semiconductor components [ component / high frequency 
semiconductor ] more than the former, therefore, the high frequency 
semiconductor device (or high frequency semiconductor device module) with 
which this invention carried a high frequency semiconductor device and 
components - the effectiveness which could apply generally and was mentioned 
above is done so. 

[0106] Moreover, each above-mentioned operation gestalt explained the case 
where the multilayer dielectric substrate 5 was a glass epoxy group plate. 
However, also when the multilayer dielectric substrates 5 are substrates of other 



quality of the materials, such as a ceramic substrate, an alumina substrate, and 
a nitriding alumina substrate, they can apply this invention broadly, and it can do 
so the effectiveness mentioned above also in such a case. 
[0107] Moreover, with each above-mentioned operation gestalt, the GND pattern 
(1st touch-down conductor layer) 8 was arranged so that the whole rear face 
(field 20b) of the multilayer dielectric substrate 5 might be covered. However, the 
GND pattern 8 may be arranged only on the rear face (field 20b) of the field in 
which the signal line 15-18 in the multilayer dielectric substrate 5 was arranged. 
[0108] Furthermore, when arranging the GND pattern 8 only on the rear face of 
the field in which the signal line 15-18 in the multilayer dielectric substrate 5 was 
arranged, the dielectric substrate 20 by the side of the rear face of the substrate 
inner layer GND pattern 16 may be excluded. That is, thickness of the multilayer 
dielectric substrate 5 of the part which arranges the GND pattern 8 and the 
substrate inner layer GND pattern 16 in the field to which the rear faces of the 
multilayer dielectric substrate 5 differ, and arranges the substrate inner layer 
GND pattern 16 may be made thinner than the thicl^ness of the multilayer 
dielectric substrate 5 of the part which arranges the GND pattern 8. 
[0109] Moreover, the GND pattern 8 was exposed with each above-mentioned 
operation gestalt. Although such a configuration is advantageous, it may cover 
the GND pattern 8 with the point which can make thickness of equipment thin 



with a dielectric film for the purpose, such as protection of the GND pattern 8. 
[0110] Next, the outline configuration of the portable telephone equipped with 
the above-mentioned high frequency semiconductor equipment as power 
amplification is explained as one gestalt of operation of the portable 
communication equipment concerning this invention based on drawing 5 . 
[0111] The baseband signaling generating sections, such as a microphone with 
which a portable telephone 50 generates a sound signal (baseband signaling) 
from voice as the transmitting section (power transmission section) as shown in 
drawing 5 (not shown), The mixer 52 for performing a rise convert (frequency 
conversion by the side of high frequency) to the modulator 51 which carries out 
digital modulation of the sound signal, and the high frequency signal which has a 
predetermined frequency from a sound signal, It had one configuration of the 
high frequency semiconductor equipment of each of said operation gestalt, and 
has the power amplification 53 which amplifies the RF signal outputted from the 
mixer 52. 

[0112] Moreover, the low noise amplifier 56 for a portable telephone 50 to 
amplify the received RF signal as a receive section (LNA), The mixer 57 for 
carrying out a down convert (frequency conversion by the side of low frequency) 
to the signal which has the frequency of an audible frequency range for the 
received high frequency signal. It has the baseband signaling processing 



sections (not shown), such as the demodulator 58 for restoring to the output 
signal from a mixer 57 to a sound signal, and a loudspeaker for generating voice 
from the sound signal to which it restored. Moreover, the portable telephone 50 
is equipped with the duplexer 54 for switching transmission/reception, and the 
antenna 55 for I/O of an electromagnetic wave. 
[01 13] Next, actuation of a portable telephone 50 is explained. 
[0114] The transmitting section is connected to an antenna 55 by the duplexer 
54 at the time of transmission. And digital modulation of the sound signal 
generated from the baseband signaling generating section by the audio input is 
carried out by the modulator 51, and a rise convert is carried out at the high 
frequency signal which has a predetermined frequency by the mixer 52 further. 
Subsequently, this RF signal is amplified with power amplification 53, and is 
outputted from an antenna 55 as an electromagnetic wave. 
[0115] On the other hand, a receive section is connected to an antenna 55 by 
the duplexer 54 at the time of reception, and the electromagnetic wave 
incorporated from the antenna 55 is inputted into the low noise amplifier 56 as a 
RF signal. And after this RF signal is amplified with the low noise amplifier 56, 
the down convert of it is carried out at the signal which has the frequency of an 
audible frequency range by the mixer 57. The signal gets over to a sound signal 
with a demodulator 58. The above-mentioned sound signal is inputted into the 



baseband signaling processing section, and is outputted as voice. 

[0116] With the above-mentioned portable telephone 50, leakage of the RF 

signal from power amplification 53 can fully be reduced by having used the high 

frequency semiconductor equipment concerning this invention for power 

amplification 53, reducing the transmission loss of the RF signal from power 

amplification 53 to a duplexer 54. 

[0117] 

[Effect of the Invention] It has further the 2nd touch-down conductor layer in 
which the high frequency semiconductor equipment of this invention was 
arranged by the dielectric substrate in order to cover a semiconductor device as 
mentioned above, and the distance between the touch-down conductor layer of 
the above 2nd and the loading side of a semiconductor device is a configuration 
nearer than the distance between the 1st touch-down conductor layer and a 
signal line. 

[0118] Since the 2nd touch-down conductor layer which covers a semiconductor 
device is arranged on both sides of the dielectric layer of comparatively thin 
thickness to the loading side of a semiconductor device by this, the RF signal 
(leakage power) revealed from the semiconductor device can fully be absorbed 
by the 2nd touch-down conductor layer, and leakage of a RF signal can fully be 
reduced. 



[0119] Moreover, since thickness of the dielectric of the microstrip transmission 
line can be made comparatively thin, the size (line breadth and thickness) of a 
signal line required in order to adjust a characteristic impedance can be made 
comparatively thick. So, resistance of a signal line can be suppressed low and 
the loss of signal in the microstrip transmission line can be reduced. 
[0120] And since there is no increase of the equipment size by having prepared 
the 2nd touch-down conductor layer according to the above-mentioned 
configuration, as compared with the conventional example which prepared two 
or more earth electrodes, equipment size can be made small. 
[0121] Therefore, reducing the loss of signal in the microstrip transmission line, 
leakage of a RF signal can fully be reduced and the above-mentioned 
configuration does so the effectiveness that high frequency semiconductor 
equipment with small equipment size can be offered. 

[0122] As mentioned above, the high frequency semiconductor equipment of this 
invention is a multilayer dielectric substrate with which the above-mentioned 
dielectric substrate consists of two or more dielectric layers, and it is [ the 
touch-down conductor layer of the above 2nd ] desirable that it is the 
configuration currently arranged between the dielectric layers and dielectric 
layers in a dielectric substrate. 

[0123] The above-mentioned configuration can be manufactured only by sticking 



two dielectric substrates which have uniform thickness, and manufacture does 
so the effectiveness that easy high frequency semiconductor equipment can be 
offered. Moreover, the effectiveness that high frequency semiconductor 
equipment with high substrate reinforcement can be offered in a dielectric layer 
existing also in the rear-face side of the 2nd touch-down conductor layer is done 
so. 

[0124] The high frequency semiconductor equipment of this invention is that to 
which the above-mentioned semiconductor device may output the 2nd different 
RF signal from the above-mentioned RF signal as mentioned above. The 2nd 
signal line arranged on the field in which was further equipped with the 2nd 
microstrip transmission line for transmitting the 2nd RF signal, and the 
semiconductor device [ in / in the 2nd microstrip transmission line / the 
above-mentioned dielectric substrate ] was carried, It is formed of the 3rd 
touch-down conductor layer arranged in the interior of the above-mentioned 
dielectric substrate, and the distance between the touch-down conductor layer of 
the above 2nd and the loading side of a semiconductor device may be a 
configuration nearer than the distance between the touch-down conductor layer 
of the above 3rd, and a signal line. 

[0125] According to the above-mentioned configuration, it can transmit in the 
microstrip transmission line with the dielectric layer of thickness which is 



mutually different in two kinds of RF signals. So, the above-mentioned 
configuration does the effectiveness that the high frequency semiconductor 
equipment which can adjust the characteristic impedance of the microstrip 
transmission line according to each RF signal can be offered. 
[0126] The desirable gestalt of the high frequency semiconductor equipment of 
this invention is a RF amplifying device which has two or more high-frequency 
amplifier with which the above-mentioned semiconductor device amplifies the 
RF signal of a mutually different frequency as mentioned above, the 
above-mentioned semiconductor device has further the earth terminal arranged 
between the output terminal of one high-frequency amplifier, and the output 
terminal of other high-frequency amplifier, and the touch-down conductor layer 
of the above 2nd is the configuration connected with the above-mentioned earth 
terminal. 

[0127] According to the above-mentioned configuration, the output terminal of 
one high-frequency amplifier and the output terminal of other high-frequency 
amplifier are electrically separable with the path cord of an earth terminal and an 
earth terminal, and the 2nd touch-down conductor layer. So, the 
above-mentioned configuration does the effectiveness that the high frequency 
semiconductor equipment with which leakage of the RF (power) to the output 
terminal [ output terminal / of one high-frequency amplifier ] of other 



high-frequency amplifier was reduced can be offered. 

[0128] The portable communication equipment of this invention is a configuration 
equipped with the high frequency semiconductor equipment of this invention as 
mentioned above. 

[0129] Reducing the loss of signal in the microstrip transmission line, since the 
high frequency semiconductor equipment of this invention is included, leakage of 
a RF signal can fully be reduced and the above-mentioned configuration does so 
the effectiveness that portable communication equipment with small equipment 
size can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the high 
frequency semiconductor equipment concerning one gestalt of operation of this 
invention. 

[Drawing 2] It is the top view showing the configuration of the high frequency 
semiconductor equipment shown in drawing 1 . 

[Drawing 3] It is the sectional view showing the configuration of the high 



frequency semiconductor equipment concerning the gestalt of other operations 
of this invention. 

[Drawing 4] It is the top view showing the configuration of the high frequency 
semiconductor equipment shown in drawing 3 . 

[Drawing 5] It is the outline block diagram showing the configuration of the 
portable communication equipment concerning one gestalt of operation of this 
invention. 

[Drawing 6] It is the sectional view showing the configuration of conventional 

high frequency semiconductor equipment (RF amplifying device). 

[Drawing 7] It is the top view showing the configuration of conventional high 

frequency semiconductor equipment (RF amplifying device). 

[Drawing 8] It is the top view showing the configuration of other conventional 

high frequency semiconductor equipments (RF amplifying device). 

[Description of Notations] 

1 Output Terminal for 900MHz Bands (Output Terminal) 

2 GND Terminal (Earth Terminal) 

3 Output Terminal for 1.8GHz Bands (Output Terminal) 

4 Package (Semiconductor Device, RF Amplifying Device) 

5 Multilayer Dielectric Substrate (Dielectric Substrate) 

6 Substrate Side GND Terminal 



7Aand7B Through hole 

8 GND Pattern (1st Touch-down Conductor Layer) 

9 Slag 

10 GND Terminal for Slags 

1 1 Substrate Side Edge Child 

12 Substrate Side Edge Child 

13 Matching Circuit for 900MHz Bands 

14 Matching Circuit for 1.8GHz Bands 

15 Signal Line 

16 Substrate Inner Layer GND Pattern (2nd Touch-down Conductor Layer) 

17 Field 

18 Signal Line 

19 Dielectric Substrate (Dielectric Layer) 

20 Dielectric Substrate (Dielectric Layer) 

23 IC Chip Loading Field 

24 IC Chip (Semiconductor Device, RF Amplifying Device) 
25-26-27 Bonding wire 

30 Output Pad for 900MHz Bands (Output Terminal) 

31 GND Pad (Earth Terminal) 

32 Output Pad for 1 .8GHz Bands (Output Terminal) 



50 Portable Telephone (Portable Communication Equipment) 

53 Power Amplification (High Frequency Semiconductor Equipment) 



